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I. INTRODUCTORY METHODOLOGY AND DATA 



PIRATE COUNTY POPULATION 
1900-1970 



Year 




Population 


1900 




16,650 


1910 




17,400 


1920 




18,000 


1930 




30,000 


19'fU 




39 ,000 


1950 




75,000 


1960 




180,000 


1970 




300,000 


PIRATE COUNTY POPULATION 
BY SUBAREA, 1960-1970 


Subarea 


1960 


1970 


A 


9,000 


8,500 


B 


28,000 


52,500 


C 


28,300 


107,000 


D 


42,400 


58,000 


E 


72,300 


74,000 



PIRATE COUNTY COMMUNITY COLLEGE ENROLLMENT 
1970-73 



Grade 


1970 


1971 


1972 


1973 


College Freshman 


1500 


2000 


2500 


3000 


College Sophomore 


1000 


1200 


1500 


2000 



o 
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Two-Point Linear Regression 
Y - bX + c 

Given two points (x^,y^) and (x2,y2) the equation is 
Example 

Using i960 and 1970 Pirate County population 

^ = (X - I960) 4- 180.000 

Y = 12,000 (X - 1960) + 180,000 

If X = 1980, Y = 420,000 

X = 2000, Y = 660,000 

What about the population distributiorriiithin the county? 

Using the subarea data, and finding projections individually, 

For subarea A, 1980 population would be 8,000 

2000 population would be 7,000 

For subarea B, 1980 population would be 77,000 

2000 population would be 126,000 

For subarea C, 1980 population would be 185,700 

2000 population would be 343,100 

For subarea D, 1980 population would be 73,600 

2000 population would be 104,800 

For subarea E, 1980 population would be 75,700 

2000 population would be 79,100 

Adding the subarea projections would yield; 

For the county, 1980 population would be 420,000 

2000 population would be 660,000 

ERIC However, for example, can 343,100 persons be expected in subarea C? 

-2- 



Land Use 

Assume that for Pirate county, the expected number of dwellings /acre for 
land zoned (low density residential), Ro (medium density residential), 
R3 (high density residential) and Ag (Agricultural) are respectively 2.25, 6, 
12 and .5 dwellings/acre. With 640 acres per square mile, there would be 
1440, 3840, 7680 and 320 dwellings/square mile for R^, R2, R3 and Ag. If 3.33 
persona live in each dwelling unit, there would be: 
4,795 people/square mile for Rj^ 
12,787 people/square mile for R2 
25,574 people/square mile for R3 
1,066 people/square mile for Ag 
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PIRATE COUNTY CURRENT ZONING 



Zoning (in sq . miles)* 



Subarea 


Square Miles 


RJ. 


R2 






Other 


A 


150 


42 


5 


0 


88 


15 


B 


250 


120 


5 


0 


100 


25 


C 


30 


16 


7 


3 


0 


4 


D 


10 


5 


2 


1 


0 


2 


£ 


10 


4 


1 


2 


0 


3 


County 


450 


187 


20 


6 


188 


49 



* R]^, is low density residential, R2 is medium density residential, 

R3 is high density residential, Ag is agriculture while "Other" includes 

parks, airports, industrial, conmiercial, etc. 



ESTIMATES OF SUBAREA CAPACITIES 
FOR CURRENT ZONING 

S ubarea Estimated Capacity 

A 
B 
C 
D 
E 

County 
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Multiple-Point Linear Regression 
Y « bX + a 
where Y is criterion 

X is predictor variable 

Given n pairs of observations for X and Y, 

nZXY-ZXEY EY /EX 

^ = ^'o 2 2 . a = y - b X = '-^ - b 

n E X - (E X)^ " V " 

Example 

Using the population data for Pirate County, 1920-1970, the criterion 
Y is population while the predictor variable X is year, 

n = 6, Z X = 1920+193O+194O+195CH-196(H1970=11670 

c- 

2: Y = 18000 + 30000 + 39000 +.75000 +.180000 + 300000 = 642000 

E X^ = (1920)V(1930)^+(1940)^+(1950)^+(1960)^+(1970)^=22,699,900 

E XY = (1920) (18,000)+(1930)(30,000)+(1940) (39, 000)+(1950) (75,000) 
+(1960) (180, 000)+(1970) (300,000)=!, 258, 170, 000 

h - 6( 1, 258. 170. 000)-(11670) (642.000) _ 5688 

6(22,699, 900)-(11670)'- 1.05 ~ ^'^l^'-^"* 

a = 642^ _ 3,,,,,,(ll670j^ . io.429,337.30 
Y - 5417. 14(X,)- 10,429,337.30 

For X = 1980, Y = 296,600 which is less than actual 1970 population. 
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Two-Point Logistic Curve 
S - shaped / 



K 



4+0 l+e^+be 



Where P is population 

tj^ Is starting year 

9 Is number of years past starting year 
K is holding capacity 

Given K and P for year t, 
^1 ^ 



/K^P^ 



P^ for year t^, where t^ > t- 
2 



a = In 



K-P. 



b = In 



'2 . 



- a 



Example 



K - 1,500,000 
t^= 1960 
t^= 1970 



^960 = 

^970 = WlO= 



^ 500. 000-180. G00\ /1,320.000 \ , /laz^ 

'■''1^ 180,000 J- 180,000/" -^"tlsr) 



22 



= In (^1= In (22) - In (3) = 3.09104 - 1.09861 = 1.99243 



/1. 500. 000-300. 000 \ 1.200.000 ] 

b = ln\ 300.000 ' - 1.99243 = In V 300,000.' - 1. 



99243 



1970-1960 10 
ln(4) - 1.99243 _ 1.38629-1.99243 -.60614 



10 



10 



10 



= -.060614 



So p 



^ 1.500.000 



1960+6 1 .9921+3-. 060611+8 

1+e 
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Proof that £ and are obtained as specified on preceedlng page for the 
logistic curve. 

P - ^ 



t.+Q a+be 
1+e 

At time t^ , 0 = 0, P = so P^ (1+e^) = K 



P + P. (e^)= K 



P = K - P 

a 1 



a = In 



^1 



At time t^, e = t^-t^ where t2>t^ 



K 



4 l+e^+b(t2-ti) 



P^ ( l+e^+^^'^^-ti)) = J, 
2 ^ 



P + P e^"^^(^2-^l^ = K 
^2 ^2 



P e^^b(^2-*^l> =K-P 
^2 ^2 



a+b(t,-t ) ^^'^ 

Pt 
"^2 



K-P . 
to \ 



a+b(t2-tp = ln( —2 



So b(t2-tp=ln(^^^y a 



4 



'2 
K-P 

In 



^^2 



And b = 



- a 
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Multiple-Point LoRlstlc Curve 



1 i+e^+be 

Given year t^^, capacity K and n observatlonsj a^ and jb are found so 
that the "best fit" Is found. The procedure utilizes a transformation 
as follows: 



Let Z = In 



'1 v,+e 
K-P. 

a+be = In 

"1 



P 

t,+9 



Then Z = a + b0 
Next find the best linear fit for Z = a + be, where 9 = ^2""^! 
Example 

Use the 1950, 1960 and 1970 Pirate County population data together with 
a capacity of 1,500,000 people and a base year t^=1960 

For 1950. e = - 10. Z = m (^^^^^-^^^-^) = 2.94444 

1960. e = 0. Z = in ( '-'°°igg°or^°°° )= ^'992^3 
1970. e = 10. Z = ln( ^^^°°ffg-300>Q00 ) = 1.38629 
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3 

ze = 



-10 + 0 + 10 = 0 



3 

ZZ = 2.94444 + 1.99243 + 1.38629 - 6.32316 



3 2 

ze = 100 + 0 + 100 = 200 



3 

2ez = (-10) (2.94444) + 0(1.99243) + 10(1.38629) = -15.5815 



b = 3(-15.5815) - (0) (6.32316) ^ _,07791 
3 (200) - (0)2 



a = U|316 _ (_.07791)(|) = 2.10772 



So Z = 2.10772 r .077919 



^t,+e = 2.10772-.0779 19 ^ = 1.500.000 

1 1+e 



For 1980, e = 20 



_ 1,500.000 ^ 1.500.000 

1980 " ,^ 2.10772-1.55820 ,^ .54952 
1+e 1+e 



^ 1,500.000 ^ 1,500,000 ^ 

1+1.7324 2.7324 ^^o.yoo 



O _9_ 
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ASSIGNMENT MATERIAL; LOGISTIC CURVE AND LINEAR REGRESSION 



Read Introduction, Chapter 1 and p. 88-104 of T he Limits to Growth, 
When reading, concentrate on big picture, not details. 
Do the following calculations: 

1) For your subarea, develop the equation for the straight line 
fitting the 1960 and 1970 population data, 

2) For your subarea, determine the coefficients a and b^ for the 
logistic curve assuming capacity based on current zoning, 

3) Develop the equation for the straight line fitting the 1970-73 
sophomore data for Pirate County Community College. Might try 
doing the same for the freshman since the answer can be written 
down by inspection. 

The following problems illustrate the "what if" capability of a model*: 

1) For your subarea, develop the equation for the straight line 
fitting the 1960 and 1970 population data. Project population 
for 1975-2000 by 5-year increments. 

2) For your subarea, develop the equation for the logistic curve, 

a) Assuming capacity ba ed on current zoning. Project population 
for 1975-2000 by 5-year increments. 

b) Assuming capacity 10% more than that used in part a^. Project 
population for 1975-2000 by 5-year increments. 

c) Assuming capacity 10% less than that used in part a_. Project 
population for 1975-2000 by 5-year increments. 

3) Develop the linear equations for the freshman and sophomore en- 
rollments at Pirate County Community College using the data for 
1970-73. Project enrollments for 1974-1982 by 1 year increments. 



* Optional problems for those desiring additional practice. 
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Sample Computer Programs 



Program L0G2PT 

Input Holding capacity 

Population for starting year 
Starting year ti 

Population for second year t2 where t2> t 
Second year t2 

Output a^ and for equation 

Projections for future years 

Sample 



ENTER H0LO • Cap . 

? 1 5O0000> 1 BOOO 
^= 1 -99a^30 1 6^- + 
ENTER YEA«IC 1 ) > Y 

? 19-,0j200O>5 



1 960^ 300000^ 1970 
ETARCO), OFLT'^ YEAR 



ENTER HOLD 
? ST£3P 



CAP-> Pv'^Pl^ YP1> P0P2^ YH2 



P 



P0PCCALC) 


YEA^ 






300000 


19 70 


•aoooo 


n n 


37 


1 975 


•25290 


1 1 1 




1 980 


.31 429 


1 1 1 


5744Q9 


1 965 


•3829 4 


1 1 


68^906 


1 990 


•45660 


1 


798325 


1 995 


•5s33Ea 


1 


909567 


2000 


•60638 





1+ e 



Program LSRPROJ 

Input Data File Name 

Number of Variables 
X Index 
Y Index 

Output Means for X and Y 

Standard deviations for X and Y 

Correlation between X and Y 

Coefficients A and B for equation y= A + BX 

Observed and calculated Y 

Projections for future years 



ERIC 



-11- 



Available files 



BEST COPY AVAILABLE 



SUBPIR Pirate county population 1960-1970 

SUBA Subarea A population 1960-1970 

SUBB Subarea B population 1960-1970 

SUBC Subarea C population 1960-1970 

SUBD Subarea D population 1960-1970 

SUBE Subarrea E population 1960-1970 

FRESH Pirate County Community College freshman, 1970-73 

SOPH Pirate County Community College sophomore, 1970-73 

PIRATE Pirate County population, 1930-70 

Sample 



001 GO 180 GO 

00 1 1 0 1 ^?50^ 30000 

00 120 1940> 3^oo 

0O13O 1950^ 75D00 

DO I 40 t 9^J^0> I BOQ'OC 

OOi^O ^9 7n>300000 



R4jpi COr^\pLETE. 
READY . 

ENTER FILE ^AiVie> # VARIABLES' X INO^, \ liMDeX ? PTRATE>2>^'^ 

? A 

(v^AH-^ = 19^5*0000 1 07000 -OODQ 

STD. n^yi^TlO^ - 
CO^^PPI.ATION' CC€Efc-. 

Y C O^^S) 
1 ^OOO .OOOOQ 
300QO .00i?OO 
39000 .QOOOO 

7S000 .ooooa 

} t^DOOO . DOOOD 
900000 .00000 
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} 
1 

p 

IN^^'JT 1 FD^- '^^CJFCT 
? 1 

7 ] 970>PnoO> 5 
.57 1 /i2 

P96599 .9999? 
r^236^:5 .7 1 /.P7 

^11P51 • 1 /J^P3 
^_pMT 1 FOP P^O.JFPT 
ST 



YCCAL-O 

257/i2 • e'^V 1 S 
7 9 1 /i . P & S 7 ^ 
. 7 1 4"^!^ 

/j?l/:?>tP> S7 \ /iP 

1 jN 



ERROR, 

^•257. 1 /laes 

1^.2^572 
•590BS.7M2B 
-8257. 1 4285 
5757^ .-A2P)S?^ 



'030 .00000 
! ^/4Q . OOOCkP 
I '^'aO. 00000 

1 .ooorio 

1 ^'7 0 VyOOOO* 



1 97n .00500 
1 975 .CCOOO 
1 9«^0 .00000 
1 9^^^ .QOOOO 
1 99n .0909Q 

1 99S .00000 
I 5N 
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II. COHORT SURVIVAL 
SAMPLE COHORT SURVIVAL PROBLEM 



PIRATE COUNTY SCHOOL ENROLLMENT 
Grade 1-^:, 1970-73 



Grade 1970 1971 1972 1973 

1 4200 4500 4600 4700 

2 3700 4000 4200 4300 

3 3600 3700 4000 4200 

4 3700 3800 4000 4500 



SURVIVAL RATES 



Grade 1970-71 1971-72 1972-73 Average Alternate Case 



1.2 



2- 3 1.1 

3- 4 .9 



PROJECTED ENROLLMENTS USING AVERAGE SURVIVAL RATES 

1974-76 



Grade 1974 1975 1976 

2 * * 

3 * 
4 



* Cannot be obtained from data provided. 



PROJECTED ENROLLMENTS USING SAMPLE CASE SURVIVAL RATES 

1974-76 



Grade 1974 1975 1976 

2 * * 

3 * 
4 
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COHORT SURVIVAL PROBLEM 



PIRATE COUNTY SCHOOL ENROLLMENT 
Grade. 5-12, 1970-73 



Grade 


1970 




1971 


1972 


1973 


5 


4500 




3500 


3000 


2900 


6 


5200 




4500 


3500 


3000 


7 


5400 




5300 


4500 


3600 


8 


5100 




5400 


5300 


4600 


9 


5900 




5200 


5300 


5200 


10 


6000 




5900 


5500 


5200 


11 


5500 




5400 


5200 


5300 


12 


4800 




50,00 


5200 


5000 




PIRATE COUNTY COMMUNITY COLLEGE 


enrollm."<:nt 










1970-73 






Grade 




1970 


1971 


1972 


1973 


College Freshman 


1500 


2000 


2500 


3000 


College 


Sophomore 


1000 


1200 


1500 


2000 



SURVIVAL rates 



Grade 1970-71 1971-72 1972-73 Average Alternate Case 



5- 6 1.1000 

6- 7 ■ 1.0159 

7- 8 1.0074 

8- 9 .9941 

9- 10 1.0129 

10- 11 .9150 

11- 12 .9445 

12- College Freshman .4979 
College Freshman-Sophomore .8300 
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PROJECTED ENROLLMENTS USING AVERAGE SURVIVAL RATES 

1974-1982 



Grade 1974 1975 1976 1977 1978 1979 1980 1981 1982 



5 ******** 

7 ******* 

3 ****** 

9 * * * * * 

1Q * * * * 

11 * * * 

12 *^ * 



College Freshman 
College Sophomore 



*Cannot be obtained from data provided. 



PROJECTED ENROLLMENTS USING SAMPLE CASE SURVIVAL RATES 

1974-1982 



Grade 1974 1975 1976 1977 1978 1979 1980 1981 1982 



5 ******** 

y ******* 

3 ****** 

9 A * * * * 

IQ * * * * 

11 * * * 

12 * * 



College Freshman 
College Sophomore 



*Cannot be obtained from data provided. 
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III. POPULATION GROWTH FOR PIRATE COUNTY 



Components of Population Growth 

P^ = P + (B-D) + (M. ~ M ) 
t o in out 

where P^ is population at starting time 

P^ is population t^ years later 

B is births during t^ years 

D is deaths during t^ years 

^in in-migration during the t^ years 

M^^^ is out-migration during the t^ years 
(B-D) is growth due to reproductive change (natural increase) 
(M^^- ^out^ growth due to net migration 

Crude birth rate - Number of children born during a specific year 

per 1,000 total population. 

Crude death rate - Number of deaths during a specific year per 1,000 

total population. 

Fertility rate - Number of children born during a specific year 

per 1,000 women of reproductive age oi: any age 
group within the childbearing age range 
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BIRTH DATA BY AGE OF MOTHER FOR 1960 AND 1970 
PIRATE COUNTY 







1960 


1970 




DX£^ Clio 




Dxrciio j'cLUXXXuy txctucS'^ 




0 












/ 


20-24 






X U J H 


25-29 






1 Q61 
x7 ox 


JU— 


Aft 




7 OA 
/ ZD 


35-39 


198 




232 


40-44 


49 




76 


45-49 


1 




3 


Total 


4320 




5134 


* Per 1000 women of 


that age 


group- 





CRUDE BIRTH AI^D DEATH RATES AND FERTILITY RATES 
FOR WOMEN AGES 15-44 FOR 1970 







Crude Birth 






Women Ages 


Fertility 


Subarea 


Births 


Rate 


Deaths 


Death Rate 


15-44 


Rate* 


A 


143 




52 








B 


960 




273 








C 


1927 




361 








D 


954 




356 








E 


1150 




451 








County 


5134 




1493 









* Per 1,000 women, ages 15-44. 
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POPULATION AND DEATH DATA FOR PIRATE COUNTY 

1960 



lyroup 




Males 




Females 


Population 


Deaths Death Rate* 


Population 


Deaths Death Rate* 


unaer x 




A ^ 


1850 


33 


1 — A 




5 


9275 


5 






7 


12413 


5 


1 1 A 


lU/ J/ 


c 


9042 


3 


J. J^i!? 


R /. /. 0 


J 


4977 


1 


OA. OA 


in 

JU J / 


J 


3390 


1 




A A n 


0 


5616 


1 




oyuy 


c 
3 


7924 


5 




OOZ4 


y 


8b36 


7 


AH. A A 


^007 


9 O 

z J 


7112 


19 




JD / D 


9 1 
Zl 


5794 


14 


*^n— *;a 


A ^9 Q 


A 7 


4090 


25 






J D 


2840 


20 


An.AA 


9no 1 


A 7 


2594 


31 


O J— D" 


1 ^^^^^^ 


A Q 


1939 


34 


7n— 7A 


1 1 


7n 
/U 


1628 


60 


75-79 


694 


61 


1042 


56 


80-84 


309 


46 


602 


60 


85 + 


188 


44 


336 


66 


Total 


88,900 


526 


91,100 


446 



Per thousand persons > 



ERIC 
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POPULATION AND DEATH DATA FOR SUBAREA A 
1960 



Males Females 

Age Group Population Deaths Death Rate* Population Deaths Death Rat e 













Under 1 


130 


3 


131 


2 


1-4 


483 


0 


489 


0 


5-9 


472 


1 


420 


0 


10-14 


376 


0 


370 


p 


15-19 


765 


1 


342 


0 


20-24 


699 — 


1 


305 


0 


25-29 


405 


0 


304 


0 


30-34 


419 


0 


299 


0 


35-39 


325 


1 


236 


0 


40-44 


249 


1 


187 


1 


45-49 


147 


1 


136 


0 


50-54 


137 


1 


124 


1 


55-59 


109 


1 


103 


1 


60-64 


88 


2 


94 


1 


65-69 


108 


3 


110 


2 


70-74 


71 


4 


98 


3 


75-79 


59 


6 


73 


5 


80-84 


36 


5 


49 


5 


85 + 


21 


4 


30 


6 


Total 


5,100 


35 


3,900 


27 



* Per thousand persons. 
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POPULATION AND DEATH DATA FOR SUBAREA B 
1960 



Age Group 




Males 




Females 


Population 


Deaths Death Rate* 


Population 


Deaths Death Rate* 


Under 1 


407 


9 


425 


8 


1-4 


1519 


1 


1602 


1 


5-9 


1756 


1 


1551 


1 


10-14 


1402 


1 


1373 


0 


15-19 


947 


0 


1058 


0 


20-24 


862 


1 


952 


0 


25-29 


975 


0 


1064 


1 


30-34 


1011 


1 


1053 


1 


35-39 


1002 


1 


913 


1 


40-44 


763 


2 


730 


2 


45-49 


643 


2 


657 


2 


50-54 


600 


7 


597 


3 


55-59 


452 


6 


494 


3 


60-64 


373 


9 


444 


6 


65-69 


361 


11 


430 


8 


70-74 


234 


15 


380 


14 


75-79 


200 


17 


277 


15 


80-84 


123 


19 


190 


19 


85 + 


70 


16 


110 


21 


Total 


13,700 


119 


14,300 


106 



* Pec thousand persons. 



POPULATION AND DEATH DATA FOR SUBAREA C 
1960 



A^e Group 




naxes 




reniaj.BS 


Population 


Deaths Death Rate* 


Population 


Deaths Death Rate* 


Under 1 


412 


10 


372 


7 


1-4 


1953 


1 


1922 


1 


5-9 


2287 


1 


2253 


1 


10-14 


1641 


1 


1486 


1 


15-19 


506 


0 


599 


0 


20-24 


221 


0 


523 


0 


25-29 


901 


0 


1192 


0 


30-34 


1605 


1 


1823 


1 


35-39 


1916 


2 


1662 


1 


40-44 


1045 


3 


824 


2 


45-49 


594 


3 


522 


2 


50-54 


405 


4 


320 


2 


55-59 


240 


3 


214 


1 


60-64 


154 


3 


196 


2 


55-69 


90 


2 


128 


2 


70-74 


67 


5 


89 


4 


75-79 


37 


3 


34 


2 


80-84 


15 


2 


26 


2 


85 + 


11 


3 


15 


3 


Total 


14,100 


47 


14,200 


34 



* Per thousand persons. 
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POPULATION AND DEATH DATA FOR SUB AREA D 
1960 



Males Females 

Age Group Popu lation Deaths Death Rate* Population Deaths Death Rate* 



Under 1 


280 


7 


s s 
J J J 


D 


1-4 


1847 


1 


1 7ftQ 


1 
± 


5-9 


2508 


1 




1 
± 


10-14 


2243 


1 


1 ftA7 


1 


15-19 


1245 


1 


1 97ft 
±Z. / O 


1 


20-24 


660 


1 


7ftA 


U 


25-29 


1091 


0 




U 


30-34 


1231 


1 


1 '3/. 


1 


35-39 


1510 


1 


1 AQQ 


2 


40-44 


1584 


6 


1 O 9 9 


5 


45-49 


1600 


5 


1 7 '3 9 
J./ JZ 


4 


50-54 


1513 


15 


1 /. Q Q 


Q 

9 


55-59 


1147 


'14 


1 Oft 1 


Q 
O 


60-64 


751 


16 


Q AQ 


1 1 

XI 




627 


19 


619 


11 


70-74 


421 


28 


421 


15 


75-79 


214 


19 


289 


12 


80-84 


74 


11 


140 


14 


85 + 


49 


12 


82 


16 


Total 


20,600 


159 


21,800 


118 



* Per thousand persons. 
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POPULATION AND DEATH DATA FOR SUBAREA E 
1960 



Age Group 




Males 




Females 


Population 


Deaths Death Rate* 


Population 


Deaths Death Rate* 


Under 1 


737 


16 


567 


10 


1-4 


3147 


2 


3473 


2 


5-9 


5482 


3 


5616 


2 


10-14 


5075 


2 


3966 


1 


15-19 


1980 


1 


1700 


0 


20-24 


615 


0 


826 


1 


25-29 


1031 


0 


1335 


0 


30-34 


2643 


2 


3215 


2 


35-39 


4071 


4 


4126 


3 


40-44 


3356 


11 


3449 


9 


45-49 


2692 


xo 


2747 


6 


50-54 


1868 


20 


1564 


10 


55-59 


959 


12 


948 


7 


60-64 


725 


17 


911 


11 


65-69 


479 


14 


652 


11 


70-74 


258 


18 


640 


24 


75-79 


184 


16 


369 


22 


80-84 


61 


9 


197 


20 


85 + 


37 


9 


99 


20 


Total 


35,400 


166 


36,900 


161 



* Per thousand persons. 
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POPULATION AND DEATH DATA FOR PIRATE COUNTY 

1970 



Age Group 




Males 




Females 


Population 


Deaths Death Rate* 


Population 


Deaths Death Rate* 


Under 1 


2634 


48 


2500 


27 


1-4 


11026 


6 


10410 


5 


5-9 


17245 


10 


16414 


4 


10-14 


17386 


4 


17041 


5 


15-19 


13838 


26 


13589 


4 


20-24 


8024 


5 


10728 


9 


25-29 


10702 


18 


12099 


5 


30-34 


10075 


10 


10526 


5 


35-39 


9539 


11 


10038 


8 


40-44 


10122 


23 


10739 


21 


45-49 


10367 


34 


10228 


29 


50-54 


7966 


59 


8070 


43 


55-59 


6060 


56 


6155 


35 


60-64 


4523 


82 


4791 


53 


65-69 


2849 


117 


:349 


59 


70-74 


1929 


88 


2739 


79 


75-79 


1213 


75 


1831 


89 


80-84 


569 


54 


1298 


91 


85 + 


433 


62 


955 


134 


Total 


146,500 


788 


133,500 


705 



* Per thousand persons. 
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POPULATION AND DEATH DATA FOR SUBAREA A 
1970 



A&e Group 




Males 




Females 


Populci tion 


Deaths Death Rate* 


Population 


Deaths Death Pvate* 


Under 1 


73 


1 


60 


1 


1-4 


365 


0 


355 


0 


5-9 


521 


0 


448 


0 


10-14 


520 


0 


490 


0 


15-19 


389 


1 


382 


0 


20-24 


368 


0 


352 


0 


25-29 


294 


1 


307 


0 


30-34 


277 


0 


266 


0 


35-39 


233 


0 


225 


0 


40-44 


245 


1 


237 


0 


45-4C 


236 


1 


240 


1 


50-54 


183 


1 


189 


1 


55-59 


168 


2 


136 


1 


60-64 


123 


2 


138 


1 


65-69 


114 


5 


118 


2 


70-74 


77 


4 


96 


3 


75-79 


62 


4 


73 


4 


80-84 


29 


3 


51 


4 


85 + 


23 


3 


37 


5 


Total 


4,300 


29 


4 ,200 


2 3 



* Per thousand persons. 



o 
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POPULATION AND DEATH DATA FOR SUBAREA B 
1970 



Age Group 




Males 




Females 


Population 


Deaths 


Death Rate* Population 


Dca";hs Death Rate* 


Under 1 


492 


9 


468 


5 


1-4 


2129 


1 


2061 


r 


5-9 


3179 


2 


28''.b 


1 


10-14 


3054 


1 


301 I 


1 


15-19 


2616 


5 


2649 


1 


20-24 


1936 


1 


2300 


2 


25-29 


2021 




2097 


1 


30-34 


1902 


2 


1827 


1 


35-39 


1506 


2 


1508 


1 


40-44 


1599 


4 


1615 


3 


45-49 


1450 


5 


1387 


4 


50-54 


1115 


8 


1096 


6 


55-59 


895 


8 


960 


5 


60-64 


741 


13 


731 


8 


65-69 


484 


20 


586 


10 


70-74 


3.-^.fc 


15 


483 


14 


75-79 


248 


15 


419 


20 


80-84 


116 


11 


297 


21 


85 + 


89 


13 


217 


30 


Total 


23,900 


138 


26,600 


135 



* Per thousand persons. 
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POPULATION Km DEATH DATA FOR SUBAREA C 

1970 



Age Group 




Males 




Females 


Population 


Deaths Death Rate* 


Population 


Deaths Death Rate* 


Under 1 


988 


18 


938 


10 


1-4 


4145 


2 


3903 


2 


5-9 


6890 


4 


6518 


1 


10-14 


6724 


1 


6638 


2 


15-19 


4846 


9 


4653 


1 


20-24 


2329 


2 


3479 


3 


25-29 


4182 


7 


4932 


2 


30-34 


3937 


4 


4286 


2 


35-39 


4124 


5 


4203 


3 


40-44 


4373 


9 


4304 


9 


45-49 


3719 


12 


3305 


9 


50- S 4 


2854 


21 


2607 


14 


55-59 


1542 


14 


1326 


8 


6r--64 


930 


17 


915 


10 


65-69 


503 


21 


630 


11 


70-74 


346 


16 


517 


15 


75-79 


203 


13 


375 


18 


80-84 


95 


9 


271 


19 


85 + 


70 




200 


28 


Total 


52.800 


194 


54,200 


167 


* Per thousand persons. 
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POPULATION AND DEATH DATA FOR SUBAREA D 
1970 







Males 




Females 


Age Group 


Population 


Deaths Death Rate* 


Population 


Deaths Death Rate* 


Under 1 


489 


9 


465 


5 


1-4 


1775 


1 


1671 


1 


5-9 


2747 


2 


2670 


1 


10-14 


3092 


1 


3017 


1 


15-19 


2707 


5 


2712 


1 


20-24 


1755 


1 


2340 


2 


25-29 


1787 


3 


1980 


1 


30-34 


1683 


2 


1727 


1 


35-39 


1632 


2 


1850 


2 


40-44 


1733 




1974 


4 


45-49 


2244 


7 


2376 


7 


50-54 


1724 


13 


1S72 


10 


55-59 


1530 


14 


1602 


9 


60-64 


1155 


21 


1304 


15 


65-69 


782 


32 


869 


15 


70-74 


527 


24 


708 


20 


75-79 


294 


18 


4 34 


21 


feO-84 


137 


13 


30 3 


21 


85 4 


107 


15 


226 


32 


Total 


27,900 


187 


30,100 


169 


* Per thousand persons. 









ERIC 



-29- 



POPULATION AND DEATH DATA FOR SUBi.REA E 
1970 



Age Group 




Males 




Fena] es 


Population 


Deaths Death Rate* 


Population 


Deaths Death Rate* 


Under 1 


590 


11 


560 


6 


1-A 


2614 


2 


2429 


1 


5-9 


3908 


2 


3930 


1 


10-1 A 


399b 


1 


3845 


1 


15-19 


3280 


6 


3193 


1 


20-24 


1636 


1 


2257 


2 


23-29 


: 4 18 


4 


2783 


1 


30-34 


1276 


2 


2420 


1 


35-39 


2044 


2 


2252 


2 


AO-44 


2172 


5 


2409 


5 


45-49 


2718 


9 


2920 


8 


50-54 


2090 


10 


2306 


12 


55-59 


1925 


18 


2131 


12 


60-64 


1574 


29 


1703 


19 


65-69 


966 


39 


1146 


21 


t \J / *4 


\j J ±. 


79 


935 


27 


75-79 


406 


25 


530 


26 


80-84 


192 


18 


376 


26 


85 -f 


144 


21 


275 


39 


Total 


35,600 


240 


38,400 


211 



* Per thousand persons. 
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ASSIGNMENT MATERIAL; COHORT SURVIVAL AND POPULATION GROWTH 
the following calculations. 

1) Using the cohort survival nodel, project Pirate County Conmunity 
College frcshaan and sophomore enrollment for 1974-1982 by 1- 
year increments. 

a) Assuming the average survival rates for grades 5 through 
college sophomore for the years 1970-73 continue through 1982. 

b) Assuming that the alternate survival rates continue for 1974- 
1982 due to the gradual closing of parochial schools in the 
cc'jnty and better retention of cuilcgc sophomores. 

2) For your subarca, find: 

a) Crude birth and death rates. 

b) Fertility rate for women, ages 15-44. 

c) Net migration for decade 1960-70. 

d) Death rates by age groups and sex for 1970. 
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BEST COPY AVAILABLE 



Sample Computer Program 



Program 



PIRENR 
Input 

O utput 



Date File Name 
Options : 

1) May change average survival rates. 

2) May change 1973 enrollment data. 

Average survival rates by grade 
Projected enrollment by grade 



Available Files 



ENROLL 
SAMPLE 

Sample 



t^eAD Y . 



t:NTEP FILE NAI^ 

? sArvpLEl 

TRADE 1970-71 
1 - Z •^'52/' 

3 ' /\ 1 . n s 5 6 



1*^^7 1 -72 1972-7 3 AV/^^R^GE 

.9333 .*^3^J^ .**'/j02 

1 .onoo 1 .nnno i .oonn 

1 .OPl 1 1.1 osn 1 .nP7o 



GRADF RATE 1973 ]9l/i 197S 1976 

I .9^0a 4700 0 0 0 

^ 1 .QOOO ^5^0 ^4 19 0 0 

3 1.0^72 4200 ^^300 4^19 0 

4 O. 4Snn /jSA/^ /)^7S /i^04 
r\-ppp \'h*w pat^5^ C9) cjrppp/^j^rn 

? 1 .2> 1 . 1 > •9>o 



1 977 


1 <^ V p 


1 979 1 


1 c^o 


lOBI 


1 9 32- 


0 


O 


0 




0 


0 


O 


o 


0 


0 


0 


0 


0 


0 


0 


0 


0 


^■ 


n 




n 




0 


n 



( > ) 



GRAOF RATE 1 973 1^7/i 1 9 7 '"^ 1 f.7A 

1 1 .2<?00 ^700 0 0 0 

P 1.10^0 4 300 S^40 0 0 

3 . 9*^00 42(00 ^'7 30 ''^'^04 0 

A n, ^500 37^Q 4PS7 5S94 

f^\TF^ NC"^ f^'^T^? C9) ccrptrr^TTO 







1 9 T'^' 


1 9^^n 


1 0 r/ ^ 


1 0 po 


0 


0 


0 


0 




0 


0 


0 


0 


0 


n 


0 


0 


0 


0 


0 


0 




0 


0 


0 




n 


n 



( , ) 
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IV. MODIFIED COHORT SURVIVAL 



PIRATE COUNTY 



Age 


Male 


Female 


0-5 


0.1122 


0.0998 


5-10 


0.0601 


0.0543 


10-15 


-0.0026 


0.0039 


15-20 


-0.0308 


0.0201 


20-25 


0.0924 


0.1292 


25-30 


0.1230 


0.1056 


30-35 


0.0543 


0.0272 


35-40 


-0.0078 


-0.0008 


40-45 


0.0310 


0.0343 


45-50 


0.0286 


0.0233 


50-53 


0.0026 


0.0069 


55-60 


0.0043 


0.0079 


60-65 


-0.0006 


0.0006 


65-70 


-0.0039 


0.0047 


70-75 


0.0033 


0.0052 


75-80 


0.0010 


0.0043 


80-85 


0.0036 


0.0089 


85+ 


-0.0011 


-0.0050 




F=l. 

1 .J . 


0000 




- .15 



- -.20 
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o 


LTD 


O 


in 


o 


lO 


o 


in 




CM 


CM 


CO 








to 

1 


in 

* 


1 

o 




1 

O 


1 


o 


in 


o 


in 


o 






CM 


CM 


CO 


CO 






in 



o 

CO 



in 

LO 



LO 


o 


to 


o 


LO 




CO 






OD 


00 


+ 


o 


lO 


o 


to 


o 


in 


CO 


CO 






00 


00 



AGE GROUP 
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SUB AREA GROUP A 





Ma 1 
i Id J.C 


Female 


0-5 


n nnnn 


C\ C\C\C\C\ 

U . UUUU 


5-10 


n 09^0 


u . u^oy 


10-15 








u • u / o± 


U . U/bl 


20-25 






25-30 




n n ion 


30-35 


0 OfiAQ 


u . uo^y 


35-40 


0 0fiR9 

V/ * W U O ^ 


U . UOoZ 


40-45 


0 01 fifi 


n m fl A 


45-50 


-0 0060 


U . UUDU 


50-55 


0 01 Aft 


u . UXHO 


55-60 


0.0172 


0.0172 


60-65 


-0.0107 


-0.0107 


65-70 


0.0153 


0.0153 


70-75 


0.0079 


0.0079 


75-80 


0.0097 


0.0097 


80-85 


0.0014 


0.0014 


85+ 


0.0181 


0.0181 




F-1. 


0000 




AGE GROUP 
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SUB AREA GROUP B 



.25' 



.20' 




Ac 


re 


Male 




0- 


.5 


0 1 '^IQ 


0 HQQA 


5- 


•10 


0 0599 


0 HTHA 


10- 


•1 S 


0 01 UL 


u * 




?Q 


0 0'^9'^ 


u « u ouo 


20- 


•25 


0 084ft 


U • UyH/i 


25- 


30 


0 OQOO 


0 HA'^^l 
U • UO JO 


30- 


35 


0 0110 




35- 


40 


-0,0099 


0 onft*\ 


40- 


45 


0. 0322 


0 0'^7'\ 


45- 


50 


0,0186 


n ooRo 


50- 


55 


-0.0014 


0 0061 


55- 


60 


0,0068 


0.0093 


60- 


65 


0.0022 


0.0002 


65- 


70 


-0.0104 


0.0036 


70- 


75 


0.00- ! 


0.0040 


75- 


80 


-0.0021 


0.0078 


80- 


85 


0.0002 


0.0069 


85+ 


-0.0042 


-0.0082 



LO 



ERIC 



IT) 



0 


to 


0 


LO 


0 


LO 


0 


LO 


0 


CO 
1 




CO 


CO 






m 


LO 


CD 

1 


to 


1 

0 


t 

LO 


1 

0 


1 

LO 


( 

0 


» 

LO 




LO 




CO 


CO 


CO 


CO 






uo 


LO 



LO 
CD 



O 
CD 



O 



LO 
CD 



LO 



O 



o 
00 



LO 



LO 
00 



o 

00 



LO 

C30 



AGE GROUP 
-35- 



SUB AREA GROUP C 



.25 < 



.15 



.10. 



0- 



IN MIGRATION 




OUT MIGRATION 



4- 



Ace 


Male 




0-5 


0.0926 


0.0869 


5-10 


0.0654 


0 0628 


10-15 


0.0306 




15-20 


0.0122 


0.0326 


20-25 


0.0535 




25-30 


0.0628 




30-35 


0.0382 


0 O'^n 


35-40 


0.0289 


0 .0306 


40-45 


0.0333 


0 0344 


45-50 


0.0311 


0.0269 


50-55 


0.0187 


0.0163 


55-60 


0.0083 


0.0078 


60-65 


0.0046 


0.0053 






U . UUjU 


70-75 


0.0026 


0.0039 


75-80 


0.0013 


0.0030 


80-85 


0.0011 


0.0034 


85+ 


0.0001 


0.0005 
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MODIFIED COHORT PROBLEM 



PIRATE COU\ri' MALE POPULATION' 
1970-72 



1970 



1971 



1972 



Population Deaths Migration Population Deaths MlRratlcn Population Deaths Migration 



Under 
1 

i 

2 

3 

4 

5 

b 

7 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
1« 
19 
20 
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MODIFIED COHORT Pf CBLEM 



PIRATE COUNTY FEMALE POPULATION 
1970-72 



1970 



1971 



1972 



Populati on Deaths HlRratlon Population Deaths .Migration Populatl or T Deaths Hlgra TTon 



Under 
1 
2 
3 
U 
5 
6 
7 
8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
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MODIFIED COHORT PROBLEM 



SUBARZA A KALE POPULATION 
1970-72 



1970 



1971 



1972 



Population Deaths Migration Population Deaths Migration Po^iji atlon Deaths Hl£ratlon 



Under 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

20 
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MODIFIED COHORT FROELLM 



SUBAREA A FKKALE FOFULjMION 
1970-72 



1970 



19 7] 



A&e Fopulatlon Dea ths Migration Pcj)ul_ a y_^jL-_gf--l Lb _ JIl^U 
Under 1 



1972 
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MODIFIED COHORT FROBLEM 



SUBARLA B KALE POPn^TION 
1970-72 



1970 



1971 



1972 



Popu lation Deaths MlRratlo n Population ,. Death s Mlg rattcri , PoFulatlca Deaths Migration 



Under 1 



2 
3 
U 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 



ERIC 



-43- 



MODIFIET COHORT PROBLIM 



SUBARZA B FEMALE POPUL/.flON 
1970-72 



1970 



A-ge Population Deaths Mlsjratlcn , Pc 
Under 1 

1 

2 

3 

4 

5 

6 

7 

3 

9 
10 
11 
12 
13 

15 
16 
17 
18 

19 

20 



1971 



1972 



I'JiS — niera Llcn , Fosu laticn Deaths Mlcrarlnn 
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MODIFIED COHORT PROBLEM 



SUBAREA C MALE POPULATION 
1970-72 



1970 



1971 



1972 



^ge Population Deaths Migration Population Deaths MlR r atlon Population Deaths Migration 
Under 1 



2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
lA 
15 
16 
17 
18 
19 
20 
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MODIFIliD COHORT PROBLEM 



SUBAREA C FEMALE POPULATION 
1970-72 



1970 



1971 



1972 



Under 1 






1 






2 






3 






4 






5 
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lA 






1j 
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20 







ERIC 



-46- 



MODIFIED COHORT PROBLEM 

SUBAREA D MALE POPULATION 
1970-72 

1970 1971 1972 

Age Population Deaths Migration Population Deaths Migration Population Deaths Migration 

Under 1 

1 

2 

3 

A 

5 

6 

7 

8 

9 
10 
11 
12 
13 
lA 
15 
16 
17 
13 
19 
20 
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MODIFIED COHORT PROBLEM 



SUBAKEA D FEMALE POPULATION 
1970-72 



1970 



1971 



1972 



^ Population Deaths Migration Population Deaths Mlgr»Mon T^^^ i^TlT^ r. n^.th^ M^ffr.M»» 



Under 1 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
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'MODIFIED COHORT PROBLEM 



SUBAREA E MALE POPULATION 
1970-72 



1970 



Age Population Deaths Migration 



1971 



Population Deaths Migration 



1972 



Population Deaths Migratlor^ 



Under 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
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MODIFIED COHORT PROBLEM 








SUB ARE A E FEMALE POPULATION 
1970-72 




1970 




J.7 / J. 




Age Population 


Deaths 


Migration 


Population Deaths Migration 


PoDulatlon Deaths Migration 


Under 1 
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7 
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• 
• 










ERLC 






-50- 



ASSIGNMENT MATERIAL: MODIFIED COHORT SURVIVAL 



For your subarea, project population by sex and one year increments 
for ages 0-20 for 1971 using modified cohort survival model. 

The following problems illustrate the "what if** capability of a nodel.* 

For your subarea, project population by sex and 5-year age groups for 
1975 to 1985 by 5-year Increments. 

1) Assume birth rates and death rates remain unchanged and, 

a) Assume no migration - let net migration equal .001. 

b) Assume migration per year continues at the average per year for 
the decade 1960-70. (Divide the decade migration by 10). 

c) Assume migration per year continues at one-half the rate for the 
decade 1960-70. 

2) Assume birth rate decreases by fifty percent while death rates remain 
unchanged and, 

a) Assume no migration - let net migration equal .001. 

b) Assume migration per year continues at the average per year for 
the decade 1960-70. (Divide the decade migration by 10), 

c) Assume migration per year continues at one-half the rate for the 
decade 1960-70. 

3) Assume death rate decreases by twenty-five percent while birth rates 
remain unchanged and, 

a) Assume no migration - let net migration equal .001. 

b) Assume migration per year continues at the average per year for 
the decade 1960-70. (Divide the decade migration by 10). 

c) Assume migration per year continues at one-half the rate for the 
decade 1960-70. 



* Optional problems for those desiring additional practice. Access to computer 
facilities is desirable. 
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Saicple Corn5uter Program 



Program COHORT 

Input Starting year 
Enc-lng year 

Increment for printout (Denoted k^, this r.eans printout 
will be obtained for every years after the starting 
year) . 

Interval lor age group printout (Denoted j, this r,rrins 
printout vill appear by age groups j» 2^, 3j ,...). 

Birth rate Type - use type I vhich. Jcnctcs births are 
function of women* s age. 

Birth rate fraction - denotes whether fertility lales 
will Increase or decrease (1 dene les no change, 0.8 
denotes twenty percent decrease, 1.3 denotes fifty 
percent increase). 

Death rate fraction - denotes whether death rates will 
Increase or decre<3se (1 denotes no change, 0.8 denotes 
twenty percent decrease, 1.5 denotes fifty percent 
Inc rease ) , 

Data File NaiTie 

Net migration for starting year 
Net migration for ending year 



Output Projected population, deaths, iriigration by age groups 
and sex for specified years. 



Available Files 



All the files contain 1970 population data by age and sex foi* 
five-year age groups together with the iriigration factors. 
Migration factors assume that a subarea iTialntalns its same 
sex and age distribution with respect to net migration each year. 



COHRPIR Pirate County 

COHRA Subarea A 

COHRB Subarea B 

COHRC Subarea C 

COHRD Subarea D 

COHRE Subarea E 
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OT/03/73. 19.35* t€* 
PROCttAM COHORT 

CMTCR STAR7I»*G i WSUIHO VfAR# PRINt OCtTA rRS»* *»RT. AU€ INrtllVALS 

fWTCR Y«# XtFRACTION) TO BE A«»Pl ICO TO m«TM Rayrs « TYPC 

EMreH Y« t. *ffR.ACTIOM> TO BE APPtlEO TO Of ATM RATES 
? 19/1 • I 

ENTCJ* HlOa START f» ifUf «A#C*YfiUNt:T MIOUYRS.NCT mC2. 
YCAR « 1 97 1 





1971 


l'»70 


1970 


197} 


• 970 


i<570 


A<CC 


M POP 


H fttC 


H ntA 




r MIC 




10 






bi 




131f 




20 


3*87 S 




u 






9 


?0 


20 




13 


247112 


19'? 7 


«0 




20 4 so 




2t> 


2121^1 




IS 


50 




•S07 


73 


215^2 


«90 


42 


60 




99 


132 


15107 




7*1 


70 


77*<i 


-58 






*5 


119 


^0 




17 


197 


47<i3 


ei 


161 


90 




21 


130 


2283 


33 


»07 


100 


45 


0 


0 


100 


0 


0 


no 


0 


O 


0 


0 


0 


0 


0 




.'<99-« 




1599.90 


■ftSI 1 


700 


Y£AR 


• 1972 












1972 


1971 


1971 


1972 


1971 


1971 






K no 




f «»JP 


F MIC 


^ SEA 


10 






67 


30i>55 


l?l 1 




^0 




•PC'S 


17 


32912 


204 




30 


i22l^6 




15 


2AA/J0 


1997 


1 1 


^0 


2nS7 






22272 


225 


IC 


50 


210^1 


507 


7A 


2lPfta 


'fi90 


«^ 


60 


S577? 


S9 


1.19 


160/^7 




79 


70 


?I93 


•38 


19* 


90&1 


A5 


124 


m 


!ir»79 


37 




rf»955 


PI 


191 


90 


10 ^-S 


21 


t^O 




35 


21 1 


100 


P7 


0 








»5 


no 


0 


0 


0 


0 


" 0 


0 


c 


1 s^iciai 




675 


1^.452* 


/SI t 


741^, 



5T0» . 
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V. EKROLLMENT PROJECTIONS BY AGE GROUP AND SUBARIA 



PIRATE COUN-n- COMMIJNin' COLLEGE FRLS^?1AN 
ENROLLMENT BY AGE GROIT AND f^VRARF^ 
1970-73 



Year Subarr.-i 1 5- 1 y :cP29 T6^^ 50+ Total 



1970 


A 






13 


3 


-) 


60 




B 




90 


90 


4 2 


18 


240 




C 






60 


90 


30 


4 20 




D 




f 0 


90 


1 50 


60 


360 




i: 








1 80 


90 


4 r 0 




Iclci 1 




m92 


34 *> 


463 


200 


1 300 


1971 


A 




jO 


18 




3 


73 




h 




128 


110 


38 


23 


321 




C 




3 6 


9 7 


1 23 


4 7 


61 3 




D 




81 


113 


188 


84 


4 66 




L 




B2 


l_C)j) 


2 2 7 


\m 


323 




To t a 1 




, c / 


4 4 'H 
^ 


fro 


2 68 


2000 


1972 


A 




(15 


21 


-* 


3 


93 




B 




15f> 


147 


7 6 


32 


411 




C 




'.3 b 


123 


1^:2 


6 3 


786 








lo: 


IM 


2 2 6 


106 


393 




E 




103 






111 


613 




T(a3l 






377 


7 jfJ 


329 


2300 


1973 


A 




76 


18 


4 


4 


104 




B 




19!) 


186 


9 3 


3 7 


31.1 




C 




328 


102 


198 


78 


96b 




D 




114 


204 


264 


129 


711 




L 




114 


1J>0 




1 30 


708 




Total 




1029 


720 


833 


398 


3000 



PLR/.TE COUNTY' COyj<l\MTY C0LL1X;L FRl : :fllAN 
PARTICIPATION EY SUBAPJ,A AND AGE GROUP 
1970-73 



^ A^e Gr oup _ _____ 

Subarca 1 3-19 20-29 ^ 30-4^9^ " 30i- 



A .0704 .0134 .0020 .0017 

B .0238 .0136 .0048 .0029 

C .0281 .0033 .0043 .0024 

D .0139 .0149 ,0]34 .0063 

E .U133 .0118 .0128 .0064 



PROJECTED PIRATE COUm' POPULATION BY AGE GROLT AKD SUMREA 



Y e .3 r 



Subarc 



Age Group 



15-19 



20-29 



50^ 



Tot .31 



1973 

B 
C 
D 
L 

Ci- un ty 

19£0 



K 

County 

1985 A 
B 
C 
D 
E 

Count V 



92 7 1159 

6733 12158 

15':.56 29092 

5A50 12254 

6^93 10952 

35059 65615 

838 1194 

7551 15765 

16226 36625 

Ao31 14102 

53> 7 134 78 

34633 81184 

698 1259 

S373 18059 

12554 36543 

3844 13334 

3405 12512 

26874 83707 



1750 1730 

15835 10764 

41309 30990 

14354 16640 

17526 20033 

90774 80157 

1518 1829 

15660 13273 

54753 42614 

19558 18714 

168 79 20804 

112388 97234 

1283 1800 

25627 15467 

72481 55276 

27087 19710 

18703 19911 

14581 112164 



PROJECTED VIFAJE COUNTY r-^MMl-NTTi' COLLFXE FRESFJ</J^ 
LN'ROLLMENT BY AGE GROUP AND SUBAREA 



j fe^^ ^i Group 
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YvsT Subarcci 15-19 20 -29 30-49 50 Total 

1975 A 
B 
C 
D 
E 

Co unt y 

1980 A 
B 
C 
I.) 
L 

^unt y 

19b5 A 
B 
C 
D 

\: 

Couii t V 



VI. SUPPLEKENTAJ\Y MATERIAL 
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PLANNING MODEL 




ZONE CROSS REFERENCE TABLES NEEDED 

(1) Political Townships Vs Tovnship-Rangc-Sect icn--:»Sec. -V;Sec. 

(2) 1960 Census Tract Vs " " " " " 

(3) 1960 City Boundaries Vs 

(4) 1960 School District Vs " " " " 

(5) 1970 Census Tract & Block Vs 

(6) 1970 Unblocked Census Tracts Vs " " " " " 

(7) Current School District Vs " " " " '* 

(8) Current S .M. Elem. Attend . Areas Vs " " " " " 

(9) Current S. M. Jr . H. S. Attend. Areas Vs " " 

(10) Current S . M. H . S. Att end . Areas Vs "' " 

(11) Parochial School Dist. Vs 



ERLC 



-58- 



OTHER CROSS REFERE.NCE TABLES NEEDED 

(1) 1960 Residential Factor by Tovnship-Range-Sec t icn-'^-Scc t ion-yi.Sect ion 

(2) 1970 ResiJential Factor in Unblocked Areas by 

(3) School Location by 
(-^) Area (sq. miies; by 



Area " by 1970 Census Tracts 

Area " by 1960 Census Tracts 

Area " by Political Tvn. 

Area " by 19 dO 'boundary 

Area " by Current S.M. Attendance Area 

Ar(.M " by Current School District 

Area " by 1960 ."rhooj Diitrir^ 

Area " by PoUt^'ral Twn. minus 1960 City 



(5) i^esirud Hoking Dt-nsity or capacitv (Ffip Areaj by To nsh ip-nar,?;e- Sec t icn-^i.Sec t ion^V^Sec t 
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APPENDIX A. 
Major Elements of a ConuBunlty Needs Survey 



ERIC 



lYesented to 
Dc^TTiOgraphl c Planni ng Seir.i aar 

July 9, 1973 



by 

Institute for ConnTiUnl ty /Col lege Development 
Johnson County Coirjnunlty College 
111th & Qulvira Road 
Overland Park, Kansas 



COh^XL'NITY NFTDS SURVLT 



Statmcnt of Purpose 

1. To collect, con-.pilc, and docirr.ent county- vide data and 
irJorr.atlon which would serv^e as the principal resource 
for planning and coordinating public activities in Johnson 

r — — • — 

2. To aaalyzc county- wide data and infoT.ation with respect 
to planning and ir;p]cr.entation of communi ty services pro- 
vided by the College. 

3. To iTiaintain and update an effective planning inforr.ation 
system for Johnson County. 



COMMUKITY NEEDS Sl^R\X'i' 
Infonruatlon Categories 



Economy 
Government 

Housing & Population Distribution 
Educatl on 1* Cul tur al Services 
Recreat Ion 

Church/Cocmunl ty Activities 

Public Assistance 

Health 

Family & Child Services 
Others 



Econonv 



* Business and Industry (basic data^ e.g., types and numbers, 

retal 1 sales , payrolls , geographic distribution, etc.) 

* GoverniLent (effect on eccnoiLy as en;ployer payroll, etc) 

* Agriculture (basic data, role In economy, etc.) 
^ Utilities (basic data, role In econcnjy, etc.) 

^ Labor Force 

** occupation groups 
*" age distribution 
^ sex distribution 
lncoir>e groups 

Planning 

needs of econoiay 
^ economic trends & projections 
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Government 



Units 

* definition & enumeration 
functions 

Organization 

Revenue & fiscal planning 

Budgets 

Elections 
^ Planning zoning 
^ Courts 

Lav enf or ceirje n t 
^ Vive protection 

Civil defense 



Housing 6 Population Distribution 



Census statistics (population & housing) 

* enumeration 

* classification 

* Nelghborhccd facilities (e.g.p streets^ sidewalks, lighting, 
vater^ severs, etc, ) 

Neighborhood proximities (e.g., distances to hospitals, 
shopping centers, fire stations, schools, etc.) 

^ Planning 

* home building trends 6 projection 

* population distribution trends 

* cl«?arance L redevelopment 
maintenance to avoid blight 
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Education & Cultural Services 



Types (e*g., schools, libraries, riuseusis, etc.) 

* definitions 6r enumeration 

* functions 

" Revenue & fiscal planning 

* Facilities available for conrmunity use 
Public events 

* Health services for students 

Special services (e.g., for veterans, women, senior citizens, 
disadvantaged, handicapped, etc.) 

Vocational education 

^ Adult continuing education 

Use of out-of- county facilities by Johnson County residents 

Planning 

" projection of needs 

site development 
^ resource development & allocation 



Recreation 



^ Public recreation 
° services 
° facilities 
° staff 

° Other non-profit recreation (e»g. , YMCA, YV7CA, churches, et 
° Commercial recreation 

° Private recreation (e.g., clubs, industry, etc.) 
° Individual use of leisure time 

° Use of out-of-county facilities by Johnson County residents 

° Planning 

° projections of needs 

° site 6 facility development 

resource development & allocation 



Church/ Commuaity Activities 



^ Churches 

° Church-related agencies 
° educational 
° social 

^ Church-sponsored recreatlon/soclal activities 

° Special services to ill and handicapped members 

Church facilities available for community use 

° Community services (e.g., family counseling, adolescent 
problems, Intergroup relations, etc.) 

Use of out-of-county facilities by Johnson County residents 
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Public Assistance 



° Types of agencies 

° definition & enumeration 
° functions 

® Revenue & expenditures 

° Facilities 

° Recipients 

° definition & enumeration 
° eligibility & allowances 

° rehabilitation & prevention of dependency 

Citizen information & attitude 

° Planning 

° projections of needs 

° resource development & allocation 
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Health 



* County health statistics (e,g., state of health of residents, 
frequency of health problems, distribution of health 
problems, etc,) 

^ Public health services 
^ types 

functions 
^ client characteristics 

® Hospitals & allied services (e.g., ambulance, laboratories, etc.) 

^ Health-relaced services (e.g., food inspection, waste disposal, 
water, vermin control, etc,) 

^ Health personnel & organizations 

® Accidents & accident prevention 

^ Communicable diseases 

® Chronic diseases 

® Alcoholism and drugs 

Mental health 

® Use of out-of-county facilities by Johnson County residents 
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Family & Child Services 



Eaumeratlon statistics (e.g., average family size, age distri- 
bution, birth rates, marriage & divorce statistics, euc. ) 

Legislation affecting family & children 
^ Courts, law enforcement, detention 
^ Special services in the home 

Child care 

^ Safeguarding children (e.g., neglected, maltreated, molested, etc.) 

Children with problems 
° identification 
^ prevention 
** treatment 

Agencies and citizens organizations 

^ Use of out-of-county facilities by Johnson County residents 
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Others 



* CoQiDunl cat ions & mass media 

* Associations 

* Inter-agency programs 
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APPENDIX B. 

Sample Proposal (Phase I): P^.v ' opment of an Educational 
Enrollment Model for Johi.;3on County 
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DEVELOPMENT OF AN EDUCATIONAL 
ENROLLMENT MODEL FOR JOHNSON COUNTY, KANSAS 



A Prospectus 



To be Considered 



by 

The Board of Trustees 
Johnson County Community College 
Shawnee Mission, Kansas 



February 24, 1972 



PREFACE 



This prospectus describes a project that has been under consideration 
for several months and which is now submitted to the JCCC Board of Trustees 
for final action. The primary otjective of the would-be project is the 
development of an educational enrollment model applicable to public and 
private schools in Johnson County and Johnson County Community College. 

The project would be planned and impiei ited by the College's 
Institute for Community College Development- It is proposed that funding 
be shared by the two principal users of the enrolliafint model — Shawnee 
Mission Unified School District and Johnson County Community College. On 
January 24, 1972 the Shawnee Mission School Board authorized the expendi- 
ture of $11,700 for this purpose. No JCCC funds above that currently 
budgeted for planning would be required. 

It is anticipated that the project would be carried out over a time 
span of seven months. Based on Board authorization effective February 24, 
the estimated start-up and termination dates would be March 15 and October 
15, respectively* 
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I. BACKHROUr;!) INT0RMATIO?J 



Dcve j opment nnd inpler.entat ion of f-ducat ion.il and ccrjr.unitv serv^ice 
pfogrnrns at Johnson County Conr.unity College is based on recognition of 
the inportance of comprehensive planning information. The first priority 
in program design is tlio collect ion, c ciTipi la*: ion tHiu <ivia 1 i *> of data 
which define and measure outcomes In terms of institutional and community 
needs. This can take the form of Individual planning studies addressed 
to narrowly specified objectives or compr ehens iv<? surveys and interpreta- 
tions of broader educational or community service needs. The 1969 educa- 
tional needs survey of Jolinson County is an example of the latter type of 
study. ^ This survey was conducted by the JCCC Institute for Community Col- 
lege Development to serve as a planning base for the design of the inaugural 
academic and vocational education programs offered by the College, 

Planning data requirements can he categorized in the sanne manner. That 
is, certain types of data are sufficient for short-range planning activities 
associated with specific objectives. Long-range planning and short-range 
projects of a more inclusive nature require more comprehensive data. As 
data requirements become increasingly comprehensive, the information com- 
piled for planning purposes can be utilized by an increasing number of 
agencies and organizations. Much of the community data and information 
required by Johnson County Community College in planning and developing 
its staff, programs, services and facilities can also be utilized by other 
service agencies of Johnson County, 

A survey of community-oriented, informational functions of possible 
mutual interest to JCCC and other County agencies was conducted during the 
fall semester of the current fiscal year. From the envelope of possible 



stuoles^ the four specific options sunm.irized in Tables 1 and 2, were 
described at a meeting of the JCCC Board of Trustees on Novenber 9, 1971. 
The staff subscqucntlv explored the feasibility of various funding arrange- 
ment6» Based on an assesscent of the relative advantages and disadvantages 
of the six cooperative planning projects suTrrr.ar ized in Table 3, it was con- 
cluded that Option C funded jointly by the "havTiee Mission School Tlstrlct 
oiiu Johnson County Cormaunity College would 'jffer the greatest benefit in 
terras of cost-effectiveness and objectives. In short, this project would 
enable the districts to share the expense of attaining one of the most 
important educational planning priorities: the development of reliable, 
long-range enrollment projections. 

Subst Juent discussions with Shawnee Mission staff and Board personnel 
resulted In a revised project statement designed to best serve the two 
districts and the educational community as a whole* The need for the pro- 
posed enrollment projection capability is discussed in Section II. A 
statement of the project objectives and scope arc included in Section 111. 
Existing data and applicable methodology are Inventoried in Section IV, and 
the proposed technical approach to the compilation of available data, the 
development of the enrollment projection model and application of the model 
are presented in Section V. Section VI contains an outline of the project 
organization and schedule. The estimated project costs are delineated in 
Section VII* 
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TABLE 1 



OPTIONS: JCCC COMKU>iiri^-ORIFNTED» INFORMATIONAL PLANNING 
FLTNCTIONS BY OUTCOME Al^D STAFFING REQUIREMENT 



OutccriG 
(See Table 2) 



Staff Requirements 
in Man-Months 



Option 



U CNI 

o 



o 



CO 



05 Q 



CO 

-u C 

rr Q 

r-H CJ 
O t-) 

O 

C M 



in > 



<9 
c 
o 

w 
w 

VM 

c 
u 



a 



A 


X 








10 


2 


B 


X 


X 






12 


5 


C 


X 


X 


X 




18 


7 


D 


X 


X 


X 


X 


42 


14 



TABLE 2 

DESIRED OUTCOMES: JCCC COMMUNITY -ORIENT ED, INFORMATIONAL 
PLANNING FUI^CTIONS BY USE AND USER 





Outcome 


Principal Use 


Principal User 


1. 


Report on community 


Ider.cify needs and 


Office of Community 




services needs 


establish priorities 


Cooperation (JCCC) 






for community ser- 








vices programs 




2. 


Report on adult 


Identify needs and 


Division of Adult 




continuing educa- 


establish priorities 


Continuing Education 




tion needs 


for non-credit 


(JCCC) 






courses 




3. 


Reports summarizing 


Analysis of short- 


• Institute for Community 




basic demographic 


range educational 


College Development (JCCC) 




data for Johnson 


resource require- 


•Johnson County Unified 




County 


ments 


School Districts 


4. 


Projections of ele- 


Pred ict long-range 


Johnson County Unified 




mentary and secon- 


elementary and secon- 


School Districts 




dary enrollment by 


dary resource re- 






attendance center 


quirements 




5- 


Comprehensive needs 


Provide a basic 


Johnson County Community 




survey with interim 


system of County-wide 


College 




proposal defining 


planning in format ion 






alternate systems 
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TABLE 3 



COMPARISON OF JCCC COMJWNITY-ORIENTED INFORMATIONAL 
PLANNING OPTIONS BY FUNDING GROUPING 



Option 


Possible 


Start-up 






(See 


Funding 


and 






Tables 


Group or 


Terminal 






1 and 2) 


Consortium 


Dates 


Advantages 


DisadvantaRes 


B 


JCCC 


2-1-72 


Early start-up 


No external funds 






9-1-72 


Redirection :15 days* 


Mln. utility 






No Imposition** 




C 


JCCC 


3-15-72 


Early start-up 






USD 512 


10-15-72 


Redirection: 31 days* 










Mln. Imposition** 










Public Image 










Cost sharing 
• 




B 


JCCC 


3-15-72 


Early start-up 


Max. imposition** 


+ 


Governmental 


3-15-73 


Redlrection:37 days* 


Possible political 


Outcome 


agencies 




Cost sharing 


complexities 


5 






Possible on-going 










funding 

•" 




D 


JCCC 


3-15-72 


Early start-up 


Redirection:42 days* 




USD 512 


3-15-7 3 


Cost sharing 


Max. imposition** 




Governmental 




Possible on-going 


Possible pollt leal 




agencies 




funding 


complexities 








Max. utillny 




D 


JCCC 


A-15-72 


Cost sharing 


Redlrectlon:67 days* 




USD 512 


4-15-73 


Possible on-going 


Max. imposition** 




Governmental 




funding 


Possible political 




agencies 




Max. utility 


complexities 




Other agencies 




Ease data inventory 




D 


JCCC 


4-15-72 


Co5Jt sharing 


Redirect ion: 72 days* 




USD 512 


4-15-73 


Max. utility 






Other agencies 




Ease data Inventory 






(exclud ing 




Pu\>lic image 






governmental) 




Mln. imposition** 





* Refers to man-days of effort redirected from other JCCC priorities. "Redi- 
rected effort** includes proposal preparation, presentations, staff recruiting 
and low-yield fund raising. 



** Refers to imposition of external goal»> of non--JCCC agencies. 
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II. THE NEED 



Reliable enrollment projections are perhaps the most important element 
of planning for any educational agency ur institution. Short-range and 
long-range predictions of enrollment are the basis for the allocation of 
educational resources including staff, facilities, support services and 
finances. On a short-term basis, the accuracy of the budget, the number of 
staff, the availability and allocation of funds and numerous other related 
factors depend directly on the ability to accurately forecast the number of 
students which the arrency or institution must serve in the period for which 
it is planning. Reliable enrollment projections are essential in long-range 
planning in order to anticipate the changes in facilities and revenue re- 
'luired to meet future demands. 

If a method of predicting enrollment is to be used as a basis for 
planning, it must be much more than a number generator. It must be able to 
accommodate observable trends in the many factors which influence enrollment. 
For example, if the average age of the residents of a certain attendance area 
is observed to be gradually increasing as indicated by census statistics or 
other data, and the available data are adequate to enable this trend to be 
projected into the future, this influence should be incorporated into the 
enrollment projection method. 

On the other hand, there are changes in controlling factors which can 
not be reliably forecast. For example, a landmark legislative decision 
regarding some facet of the community might have a marked influence on future 
elementary, secondary or pos tsecondary enrollment distribution. If such ar». 
action cannot be described in terms of observable descriptive data, it like- 
wise could not be integrated into the enrollment projection method. However, 
non-quantifiable changes could be accommodated by the method. Thus, when 



the effects of non-quantifiable changes on demographic parameters are 
independently defined, the enrollment projection nethod must be respon- 
sive to these conditions by means of data base revisions. 

In summary, a procedure is needed to provide long-range enrollment 
projections based on pertinent Johnson County socioeconomic trends. It 
is important tha : ^.he technique provide maximum interaction with the educa- 
tional decision maker. The required procedure could be thought of as an 
enrollment model capable of estimating future public and private enroll- 
ments by school attendance center and providing a means of aggregating 
these data for use in projecting Johnson County Community College enrollments. 
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III. OBJECTIVES AND SCOPE 



The primary objective of the proposed project is: 

To develop an educational model to make long-range 
enrollment projections for each Johnson County public 
and private attendance center (elementary, junior high, 
senior high and JCCC) and for districts as a whole by 
grade and sex. 

The proposed model will be a computer-based tool for the simulation 
of events in a system of interactive institutions. It will be designed 
to enable the educational planner to predict and analyze future conse- 
quences of action proposed for the struc*'ure and operation of the system. 

The model must provide the following enrollment projection capabilities: 

1» Projection of the existing system : An obvious utility of the 
model will be to simulate the. future structure and operation of 
the Johnson County educational system based on current enrollment 
trends. This use is addressed to the question: To what extent 
will the system satisfy future enrollments if no changes are 
implemented? 

2. Projection of the system with the establishment of new attendance 
centers : This use will be applicable to the effect of the creation 
of one or more new attendance centers on the future operation of 
both the original and the newly established system. 

3. Projection of^ the system with attendance cente r closure : This 
application of the model will deal with the effect of the closure 
of one or more attendance centers upon the continued operation of 
the remaining segments of the system. An example of this applica- 
tion would be the conversion of an elementary school to a district- 
wide learning resource center. 

4. Projection of the system with combined establishment and closure 
of attendance centers : This use will be applicable to a combina- 
tion of the previous two applications. It would enable the user 
to analyze plans which call for both the opening and closure of 
schools. The occurrence of these events could be prescribed to 
be simultaneous or sequential. 

5. Projection of the system to accommodate prescribed trend changes ; 
This application will allow the educational planner to override 
projected socio-economic and demographic trends pertinent to school 
population characteristics. Examples: educational participation 
rates, private/public attendance patterns, percent multi-family 
dwellings, low income housing, land use factors, net migration, 
birth rates and la.bor force charai^teristics* 
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IV. DATA AND METHODOLOGY INVENTORY 



The first step in the development of enrollment projections is the 
collection, compilation and correlation of available demographic data and 
the identification of methodology and available related software. Follow- 
ing is a summary of a preliminary data and methodology inventory. 
Available Data 

The most important current source of demographic data is the 1970 
U. S. Census. The results of the census are not all yet available in the 
detail required for the proposed project. Data from the First and Second 
Count Summary Tapes are available and include certain population and housing 
characteristics by enumeration district, blockgroup and tract. The Metro- 
politan Planning Commission - Kansas City Region (Met r op Ian) , now MARC, has 
developed programs for retrieving and reporting data from these sximmary tapes. 
Ten reports are currently available from MARC and have been obtained by the 
College. Additional reports are forthcoming. The same data by block will 
be Included in the Third Count Summary Tape. 

Much of the census data desired for the proposed project will be on 
tapes containing detailed information obtained by sampling. These will Include 
occupation, employinent, income and other statistics which influence enroll- 
ment patterns. Reports from these tapes are not yet available, however they 
soon will be released by MARC which will continue to serve as the primary 
source of basic census information. . 

Additional projects such as a "Fiscal Analysis Study" of the eight- 
county metropolitan region are currently underway at MARC. This particular 
study is being designed to characterize the region in terms of projected 
revenues, capital improvement capacity, assessed valuation, tax rates and 
numerous other financial factors. The project has begun with analysis of 
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selected municipalities and initial reports are expected early in 1972. 
No Johnson County communities are currently being studied but some are 
included in the project plans. Results will be obtained for the proposed 
project as they become available. 

A "Regional Land Factors Atlas" is also being compiled and will include 
data on land use, zoning, ordinances governing land use, water and sewer 
facilities, housing conditions, comprehensive plans of municipalities and 
related categories. The information is compiled in the form of map overlays 
based on the Metropolitan Map Series. Data from the atlas will be avail- 
able for the proposed project. 

Other projects of MARC have produced information which will be helpful 
in the development of enrollment projections. A partial list of fina.^ 
reports which have been obtained by the College is given in Appendix A. 
These reports contain data describing the Kansas City metropolitan area 
which are generally not sufficiently disaggregated to serve directly in 
the proposed project. They do, however, provide a valuable means of verify- 
ing_aggregated results. 

The compilation and interpretation of 1970 census data is the subject 
of a project proposed by the Institute for Community Studies. The effort 
is in the initial planning stages and will, if initiated, result i. the 
compilation of census statistics by census tract and total statistical 
metropolitan area. A similar report was prepared by ICS in 1962 based on 
the 1960 census.^ An added feature of the proposed report on the 1970 
census is enumeration by smaller administrative area for special analyses. 
If ICS is successful in securing sponsors, the project is expected to 
begin early in 1972 and require four to six months to complete. The Col- 
lege has contacted ICS personnel and is monitoring the status of their 
proposed effort. 
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Possibly the most important future source of basic population data 
will be the enumeiation survey conducted each year by the Johnson County 
assessor's office. Census data are collected by city or township, ward, 
precinct, address, name, birthday, sex and family relationship. In past 
years, the annual census data have been recorded by hand and therefore 
their use requires an enormous amount of recompilat ion effort. Last year 
the procedure was computerized; however, because of a lack of apparent 
need for these data by County agencies much of the disaggregated data 
have been purged. Past County census data are available from the Kansas 
State Board of Agriculture in Topeka. Discussions have been carried out 
with the director of County data processing services concerning the attain- 
ment of census tapes in the future. It appears that there would be little 
difficulty in developing softward that would: (1) scratch names to insure 
confidentiality and (2) provide direct interface between the County census 
output tapes and the proposed JCCC program data up-date routines. 

Another important set of population reports are annual live birth and 
death data. This information is compiled and disseminated by the Division 
of Registration and Health Statistics Services in Topeka. The format of 
the Johnson County reports are not now known by the JCCC staff. 

The "Comprehensive Needs and Services Survey" recently conducted to 
develop information pertaining to the United Fund is only of marginal interest 
to the proposed project.*^ The study was based principally on qualitative 
information and provides no quantitative data applicable to the development 
of enrollment projections. The report will, however, be consulted with 
reference to the definition of the College's program of community services. 

The Mid-America Council of Governments (MACOG) , now an integral part 
of MARC, has initiated regional studies of manpower needs. Although the 
resulting information would be of peripheral utility in the proposed project, 
this study and future related programs will be monitored. 
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Recent Manpower studies of the Kansas Master Planning Commission (MPC) 
for higher education are also available. The MPC has also developed pro- 
jections of grade twelve enrollments for each school district in Kansas for 
periods up to 1986. 

Several other studies have provided information which are of interest 
in the development of enrollment projections. These include the feasibility 
study for a Johnson County sports arena conducted by Midwest Research Insti- 
tute, publications of organizations such as the Leag.ue of Women Voters and 
various municipal governments, studies and reports of the Regional Health 
and Welfare Council, municipal planning studies, and publications of business 
and commercial organizations.^ Examples of this type of data are referenced 
in Appendix A. 

Maximum possible use will also be made of basic data records compiled 
by Johnson County school districts including available enrollment records, 
aggregation unit boundary definitions and annual school census data. 

Available sources of information related to the proposed project arc 
summarized in Table 4. 
Available Methodology 

Elementary, secondary, and postsecondary enrollment projections are 
generally developed around one or more well-established technical methods.^ 

1. Cohort survival involves a determination of the extent to which a 
defined group of individuals (the cohort) progresses by year of 
age from birth or by grade from kindergarten. The survival rate 
computed in this manner is then applied to population projections 
for a specified attendance area. 

2. Correlation analysis is a method in which relationships are 
developed between enrollment as a dependent variable and various 
other parameters as independent variables. Enrollment can then 
be predicted in terms of observed or predicted changes in the 
independent variables. 

3. Ratio Analysis is a technique which describes enrollment in terms 
of the ratio between current enrollment and the population base 
from which the students are drawn. This ratio is applied to 
population projections to yield predictions of future enrollment. 
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TABLE 4 



SOURCES OF AVAILABLE DEMOGRAPHIC AND 
SOCIOECONOMIC DATA (INCOMPLETE) 



Source 



Type of Information 



Bureau of Census 



U.S. decennial census reports 



Metropolitan Planning Com- 
mission (now MARC) 



'1970 U.S. Census Summary Tapes 

•Regional Land Factors Atlas (Land- 
use data, municipality comprehen- 
sive plans, zoning data, water 
and sewer plans ^ region-origin, 
transportation plans, open space 
plans, housing characteristics) 

'Fiscal Analysis Study (underway) 

'Regional Plans 

'Miscellaneous Regional Analyses 



Johnson County Assessor 
and Kansas State Board of 
Agriculture 



'Annual Johnson County population 
enumeration 



Kansas Division of Registra- 
tion and Health Statistics 



•Annual census of live births and 
deaths 



Institute for Community 
Studies 

Mid-America Council of 
Governments (now MARC) 



'Summary and I.iterpretation of 1970 
Census (pending funding) 

•Regional Manpower Studies (underway) 



Committee for Entertainnient 
Center 



•Feasibility Study of Entertainment- 
Sports-Cultural Complex 



Comprehensive Needs and 
Services Survey Committee 



•Comprehensive Needs and Services 
Survev 



Public and private school 
districts 



' Enrollment Records 
•Attendance Characteristic Data 
•Annual Census 



Kansas Master Planning Cora- 
mission for Higher 
Education 



'Manpower Studies 

•Projections of High School Graduates 



Other agencies: municipal. 
County and State government; 
civic; business and profes- 
sional 



Utility connects and disconnects, OEO 
studies, BLS manpower and econometric 
forecasts, voter and vehicle registra- 
tion. . . 



ERIC 



12 



4. Regression analysis involves the extrapolation of observed 
historic trends into the future, A relationship between 
enrollment and time is developed from enrollment records. 
The curve defined by the relationship is extended to a 
specified future date. 

Each of these methods has its advantages and disadvantages. Further- 
more, they can have many elements in common depending on the methodology 
of the base population projections. Correlation analysis is the method by 
which the influence of many factors can best be predicted. It yields pro- 
jections which can independently account for changes in the demographic 
and socioeconomic characteristics of a community. However, of the four 
projection methods, correlation analysis requires the most comprehensive 
input data. 

The reliability of enrollment projections made by cohort survival 
analysis, ratio analysis, or regression analysis depends on the accuracy 
of the population projections to which the method is applied. None of 
these three methods are well-suited for application to attendance areas 
which are characterized by rapidly changing population or economic con- 
ditions unj ess the underlying population projections are adequate to predict 
such changes. The three techniques assume that the conditions of the past 
can be reliably extended to the future. 

The demographic and socioeconomic nature of Johnson County has been 
undergoing comparatively rapid change due principally to in-migration from 
other parts of the Kansas City metropolitan area and the socioeconomic 
mobility of the residents. The 1970 U,S, Census, however, indicates that 
the population growth of the County and of the Nation has not been as rapid 
as was predicted on the basis of trends observed in the early 1960's, 
Although the population of the County has not changed as rapidly as was 
originally expected, its rate of change remains sufficient to detract from 
the reliability of enrollment projections based on extrapolation of current 
trends. 



1 

The mobility of the population within the County and changing age 
characteristics present additional complications to the projection of 
elementary and secondary enrollment by attendance area- For example^ 
Johnson County educators recognize the implication of the fact that 
some areas of the County are beginning to stabilize demographically and 
the average age of the area population is increasing. This gradually de- 
creases the school-age population in that area. Simultaneously, other 
regions of the County are undergoing phases of accelerated home building 
with accompanying growth in the school-age population. 

These factors indicate that the preferred approach to the development 
of enrollment projections by attendance area would be one based on correla- 
tion analysis. The task of compiling available demographic data thereby 
takes on added significance. 
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V. PROJECT ACTIVITIES 

Principal activities of the proposed project would include the 
following; 



1. 


Definition of overall objectives 


2. 


Inventory of data 


3. 


Definition of data requirements 


4. 


Collection of additional needed data 


5. 


Inventory of methodology theory and software 


6. 


Definition of methodology requirements 


7. 


Definition of model 


8. 


Definition of output reports 


9. 


Development of operable model 


10. 


Development of "User^s Manual*' 


11. 


Projection of enrollments 


12. 


Documentation and dissemination of results 


13. 


Evaluation and modification 



These activities would be followed in subsequent years by on-going 
evaluation, data up-date and projections based on various user appl ilcations 
of the model. 

The sequential arrangement of the major activities listed above are 
displayed in the first-order project PERT chart. Figure 1. More derailed 
planning guidelines will be defined as the project evolves. 

The project activities which will require the greatest efforts 
pertain to data and methodology. Although these functions cannot be 
defined or known at this preliminary state of planning, the overall 
approach has been conceptualized. 
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Data Inventory, Acquioition and Transformation 



Data sources in addition to those prr-liminar ily identified in Table 4 
will be sought and the task of conducting a data inventory will be carried 
out. The proposed project does not include the generation of new data as 
existing data are believed to be sufficient for reliable enrollment pro- 
jections. The data inventory will include information relative to the fol- 
lowing descriptors: 

1, Agency name, address, phone and contact 

2. File identification code and description 

3- Date of collection and up-date frequency 

4. Number of records on file 

5- Geographic areas: 

a- County/city/township 

b- Public and private school districts, school groupings 

(elementary, junior high, senior high, community college) 
and attendance centers 

c. Census tracts 

d. Enumeration districts and block groupings 

e. Blocks 

f. Origin-destination zones 

g. Zip zones 

h- Political districts (congressional, ward, precinct) 



6- Accuracy 
7. Controls 



8. Data source 



9- Historical maintenance 



10. Availability 

a. Mobility 

b. Cost 

c- Confidentiality 

11. File Media 
a. Card 
b- Disk 

c- Magnetic tape 

d. Parity, density, mode 

e- Non-machine readable 



Availability of format and media user's guide 



Because the geographic areas listed in (5) above exhibit extensive 
overlapping and are generally nonconf ormal, an extensive degree of data 
transformation will be required. 
Methodology 

The projection methodology will relate past socioeconomic statistics 
such as population, land use, births, deaths and migration in an inter- 
active computerized model that will allow community judgment inputs to 
make forecasts and distributions. 

The fitting and testing or ^^calibration" of the model will make 
extensive use of multiple regression techniques utilizing historical 
socioeconomic data. These data will be interrelated to define the 
functional relationships and the significance of these factors on the 
population distribution trends. 

Judgmental factors, which deal with futuristic expectations, such as 
future land uses, will be superimposed as control parameters on the func- 
tional interrelationships to provide projections on the basis of ''What 
if...?" 

Proposed techniques to be used to assist in this function are 
listed below: 

1. Data linkage and manipulation systems 

a. Map digitization 

b. Address matching 

c. Multicontingency analysis 

d. Computer graphics 

2. Regression 

a. Time series 

b. Other independent variables 

c. Combination of (a) and (b) 

3. Cohort 

4. Cohort/Regression for migration affects 

5. Time-Capacity ("S" curves) 

a. Logistics 

b. Gompertz 



6. Land use model 
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VI. PROJECT ORGANIZATION AND SCHEDULE 



The proposed project will be conducted by the staff of the Insti- 
tute for Community College Development (ICCD) of Johnson County Community 
College. It will be*under the general supervision of Dr. Harold L. Finch 
Dean, Institute for Community College Development. Shawnee Mission Uni- 
fied School District No. 512 will provide liaison services for the purpose 
of identifying project goals. 

The primary technical effort will be provided by existing ICCD staff 
supplemented by three specialists in the area of urban planning. The 
short-range nature of the proposed project and the required skills and 
expertise unique to this one-time effort make it necessary to employ out- 
side specialists in lieu of hiring full-time personnel. Brief resumes 
of the non-JCCC project staff are included in Appendix C. Personnel and 
their respective levels of effort follow: 



Staff 



Effort, Man-Months 



Dr. Harold L. Finch 



2.3 



Dr. Elaine Tathaii^ 



5.6 



Non-JCCC Urban Planning and Programmer Specialists 



4.5 



Research Assistant, Clerical and Student Aid 



5.5 



The preliminary schedule of the major project activities follows: 



Activity 



Start 

2- 15 

3- 15 
3-15 
3-15 
3-15 
3-15 
3-15 
3-15 
5-15 
5-15 
8-15 
8-15 



Stop 
3-1 
5-1 

5- 15 

6- 15 
5-1 
5-15 
5-15 
5-15 

8- 15 
10-15 

9- 15 
10-15 



1. Definition of overall objectives 

2. Inventory of data 

3. Definition of data requirements 

4. Collection of aJuitional needed data 

5. Inventory of methodology theory and software 

6. Definition of methodology requirements 

7. Definition of model 

8. Definition of output reports 

9. Development of operable model 

10. Development of **User*s Manual" 

11. Projection of enrollments 

12. Documentation and dissemination of results 
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VII. PROJECT BUDGET 

Funds required to carry out the proposed project will be derived 
from two 1971-72 budget sources: (1) Shawnee Mission School District 
special authorization and (2) ICCD "Projects" account (16-10-04). A 
summary of estimated expenditures and revenue follows. 

Expenditures (excluding existing JCCC positions) 



Urban Planning and Programmer Specialists $11,200 

Data Processing 4,000 

Clerical Overload 1,000 

Map Digitization 500 

Supplies and Miscellaneous 600 

Total $17,300 
Revenue 

Shawnee Mission Special Authorization $11 i 700 

ICCD "Projects" Account 5,600 

Total $17,300 



A letter from Dr. Arzell L. Ball, Shawnee Mission Superintendent of 
Schools, relative to the District's participation in the proposed project 
follows. 
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OPPICC OF THK 
flU^mNTCNDCNT 



January 26, 1972 



Dr. Harold Finch 

Johnson County Community College 
57th and Merriam Drive' 
Shawnee Mission, Kansas 66203 

Dear Harold: 

Thank you for assisting the administration at the January 24 
board meeting. We are sorry that we had such a large audi- 
ence for you; however, I felt the discussion was excellent and 
the vote was beyond my wildest imagination. I had not 
thought about a 7-0 vote in favor of the demographic study- 
I had hoped for a 5-2 vote. 

We are delighted about the board approval and hope you will 
proceed full speed ahead. 



Sincerely, 



Arzeli L< Ball 
Sup^ry^tendent of Schools 
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APPENDIX A 
AVAILABLE REPORTS AND DATA 

The following reports, data, and maps on a regional basis have been 
compiled by the Institute for Community College Development at Johnson County 
Community College preparatory to the propos3d program: 

1. "State of the Region," Annual. Report, Metropolitan Planning Com- 
mission - Kansas City Region, Kansas City, Mo., January 1971. 

2. "Metroplan Census Reports," 1970 U. S. Census Summary Reports from 
First Count Summary Tapes, available from Metropolitan Planning Commission 
(ICCD has ten reports summarizing Johnson County population and housing data). 

3. "Income, Cost of Living, Expenditures," Metropolitan Planning Com- 
mission - Kansas City Region, Kansas City, Mo., September 1971. 

4. "School Enrollments & Estimates 1967-1978," Shawnee Mission School 
District 512, Shawnee Mission, Kans. , May 12, 1971. 

5. "Sketch Plan - 1990," Metropolitan Planning Commission - Kansas City 
Region, Kansas City, Mo. , December 1968. 

6. "Regional Plan," Metropolitan Planning Commission - Kansas City Region, 
Kansas City, Mo., January 1971. 

7. Sigler, Jack E» , "The Population of the Kansas City Metropolitan Area 
1960," Community Studies, Inc., Kansas City, Mo., August 1962. 

8. "The Feasibility of an Entertainment-Sports-Cultural Complex in Johnson 
County, Kansas," Final Report, Midwest Research Institute, Kansas City, Mo., 
October 26, 1971. 

9. "A Decent Home for All - Housing Action in the Kansas City Metropolitan 
Region," Metropolitan Planning Commission - Kansas City Region, Kansas City, Mo. , 
January 1971. 
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10. "Storm Drainage Study - Kansas City Metropolitan Region," 
Metropolitan Planning Commision - Kansas City Region, Kansas City, Mo. , 
May 1971. 

11. "Economic Resources of the Kansas City Region," Metropolitan 
Planning Commission - Kansas City Region, Kansas City, Mo. , July 196^J. 

12. "Water and Sewerage Development Plan - Kansas City Metropolitan 
Region," Metropolitan Planning Commission - Kansas City Region, Kansas City, 
Mo. , April 1971. 

13. "Final Report of the Comprehensive Needs and Services Survey," 
The Comprehensive Needs and Services Survey Committee, Kansas City, Mo., 
June 1971. 

lA. "Socio-Economic and Housing Characteristics of the Population of 
Metropolitan Kansas City," Regional Health and Welfare Council, Kansas City, 
Mo. , circa 1962. 

15. "Population Projections - Kansas City Metropolitan Region," Metro^ 
politan Planning Commission - Kansas City Region, Kansas City, Mo., April 1968. 

16. "Estimates and Projections 1970 - Kansas City Metropolitan Region," 
Metropolitan Planning Commission - Kansas City Region, Kansas City, Mo., March 
1970. 

17> "Missouri: Its Business and Living Environment," regional studies 
prepared for Commerce Bankshares, Inc. by Midwest Research Institute, Kansas 
City, Mo. , 1971. 

18. "Freeway and Expressway Plan - Kansas City Metropolitan Region," 
Metropolitan Planning Commission - Kansas City Region, Kansas City, Mo., 
October 1970. 

19. "Demand for Industrial Land 1968-1990," Metropolitan Planning Com- 
mission - Kansas City Region, Kansas City, Mo., July 1969. 
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Region," Metropolitan Planning Commission - Kansas City Region, Kansas City, 
Mo. , May 1971. 
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Preliminary Draft," Metropolitan .f'«::ning Commission - Kansas City Region, 
Kansas City, Mo., December 1971. 

22. "Olathe Neighborhood Analysis," Gblinger - Smith Planning Consultants, 
Wichita, Kansas, May 1968. 

23. "School Boundary Maps," Shawnee Mission School District, Shavmee 
Mission, Kansas, February 1970, (Elementary, juaior high, and senioi high bound- 
ary line map series). 

24. "Kansas City Area Metropolitan Map Series," Geography Division, 
Bureau of the Census, U. S. Department of Commerce, Washington, D. C. , April 
1970, (ICCD has complete map set for Johnson County, Kansas). 

25. "1970 Census Tracts - Kansas City Region," Metropolitan Planning 
Commission - Kansas City Region, Kansas City, Mo., May 1969. 
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Proposed Program," Department of City Planning, Los Angeles, Calif., Sept- 
ember 28, 1966. 

27. "Research of Existing Land Use Models," Southwestern Pennsylvania 
Regional Planning Commission, Pittsburgh, Pennsylvania, March 1967. 
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February 1967^ 
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APPENDIX B 



AGENCIES CONTACTED 



In order to obtain a preliminary assessment of the extent and quality 
of available demographic and socioeconomic information pertaining to Johnson 
County, Kfinsas, the staff of Johnson County Community College has met or 
corresponded with numerous individuals and agencies including those listed 
below: 

1. Board of County Commissioners, Johnson County, Kansas 

•Robert 1. DaviSp Chairman 
•Victor W, Kearns, Jr. 
•Rex F. Price 

2. Comprehensive Needs and Services Survey Committee 

•Sam Kahn, Project Director 

3. Information Systems Development, Inc. 

•Jacob Ruf , Executive Vice-President 
• David Henderson 
•F-^rrest E. Weddle 

4. Institute for Community Studies 

•Dr. Paul Bovmain, Director 
•Grenvllle M. Robbins, Associate Director 
•Jack E. Slgler, Director, Program in Aging 
•Julie Edgerton, Senior Research Assistant 

5. Johnson County Bankers Association 

•Executive Committee 

6. Johnson County Court House 

•William A. Baker, Assessor 

•Ron Paul, Director of Data Processing 

• , Director of Health 

• , Election Commission 



7. Johnson County Health, Welfare and Recreation Council, Inc. 
•Bill Bendure, Director 
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8. Metropolitan Planning Commission - Kansas City Region (Metroplan) 

•Richard Davis, Acting Executive Director 
•Dale Sherman, Director, Data Systems 
•Gerald Neely, Director, Engineering 
•Richard Cavender 
•James Bowers 
•Norman Hoist 

9. Mid-America Council of Governments 

•Jack Plchler, Manpower Planner 

10. Regional Health and Welfare Council 

•Charles King 

11. Shawnee Mission Unified School District No. 512 

•Dr. Arzell Ball, Superintendent 
•Dr. Robert Lorenzen 
•Charles Smith 
•David Westbrook 
•James Zarnowiecki 
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APPENDIX C 



PLANNING SPECIALTY TEAM 

The planning team assembled will consist of three key specialists 
in the areas of urban planning. The specialists and their fields of 
expertise are: 

Mr. Jacob F. Ruf - Urban information systems, statistical 

techniques 

Mr. Forrest E. Weddle - Systems design, software development 

Mr. David D. Henderson - Socioeconomic analysis, population 

f orecas*:s 

Messrs. Ruf, Weddle and Henderson are currently with Information 
Systems Development, Inc. and have worked together since 1966 when they 
were employed by the Metropolitan Planning Commission - Kansas City 
Region. Their success in working as a team on various research and planr^ing 
assignments, has demonstrated the value of the multi--disciplinary approach 
to urban plamning. 

Their mutual interest in data systems and demographic studies led 
to the design and development of GEOPLANS, an information delivery system 
which integrates and links data items by street address or any other geo- 
graphic identifier. GEOPLANS has been used by the team to develop a data 
base for the greater Kansas City area which includes both census data and 
other data available from local sources. This system will be used exten- 
sively to process the data and to calibrate the projection model. 

The team* s varied planning experience is evidenced by the many pro- 
ducts of their work including: 

1. Forecasts of population and other socioeconomic variables. 

2. Estimates of transit needs in low-income areas in Kansas City. 

3. Application of GEOPLANS. 
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4. Delineation of goals, objectives and evaluation criteria 
prerequisite to the development of a PPB systen for the 
City-County Office of Aging. 

5. Collection and analysis of socioeconomic profile data per- 
tair4ing to the Model Neighborhood in Kansas City, K&nsas. 

6. Analysis of community service delivery systems serving the 
aging in Kansas City and Jackson County. 

?• Collection and analysis of profile data pertaining to the 

Model Neighborhoods in Kansas City, Missouri and Kansas City, 
Kansas 

8. Collection and analysis of data indicative of the socio- 
economic status of the aged in Kansas City and Jackson 
County. 

Mr. Ruf , the team leader, has a Master of Science degree and has 

twelve years experience using automated information system technology in 

the areas of planning. He has also published widely in the planning area* 

Selected publications follow: 

"Urban Planning Information System, Design, Concepts and Guidelines" 
Presented to the State and Local Government Seminar IBM, Washington, D.C. 

"Information Integration Technology" Presented to the American Insti- 
tute of Planners 1968 National Conference - Pittsburg, Pennsylvania. 

"GEOPLANS-The Kansas City Regional Information System-KCRIS" 
Presented to the Urban and Regional Information Systems Association 
National Conference - Los Angeles, California. 

"Urban Information System - a Logical Step Towards Efficient Urban 
Changes" Data Processing for Local Government Seminar - Washington, D.C. 

Mr. Ruf serves on Governor Docking's Technical Advisory Committee on 
Information and Communication Systems and on Governor Hearnes' Advisory 
Council on Comprehensive Health Planning. Additionally he is an active 
technical consultant to Mayor Wheeler. 

Mr. Henderson has a Master of Arts degree in Economics and has also 
published widely in the area of planning. Several of his publications are 
listed below: 

"Preliminary Analysis of the Economy - Kansas City Region", Published 
by Metroplan, 1967 
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"The Demand for Industrial Land", Published by Metroplan, 1967. 

"The Supply of Industrial Land", Published by Metroplan. 

"Connnunlty Profile, Model Cities Area, Kansas City, Kansas" 

Mr. Weddle has eight years experience in the design and development 

of data processing tools used to assist in the operation and planning areas « 

Two of his major publications follow: 

"Addmatch" User Documentation Manual. A software package designed 
to assign geographic identifieic to addressed data. 

"Urban Information System, Prof^rams and System Documentation, 
Manual II". Published by City of Independence, Missouri; later used 
and distributed as a software package by Honeywell. 
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APPENDIX C. 

Sample Proposal (Phase II): Expansion of JCCC's Demographic 
Planning Model to Accommodate Enrollment Studies of all 
School Districts of Johnson County 
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EXPANSION OF JCCC'S DEMOGRAPHIC PLANNING MODEL 
TO ACCOMMODATE ENROLLMENT STUDIES 
OF ALL SCHOOL DISTRICTS OF JOHNSON COUNTY 



A Prospectus 



April 18, 1973 



by 



Institute for Community/College Development 
Johnson County Community College 
Overland Park, Kansas 66210 
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Background 

A computerized enrollment model has been developed by Johnson County 
Community College in a project jointly funded by the College and the Shavmee 
Mission School District. It was designed to predict population characteristics 
and changes in age and sex distribution taking into account both future socio- 
economic and political factors which could affect birth and death rates, migration 
patterns, school participation rates and land use. Since its development last 
fall, it has been leased by a number of community businesses and agencies to 
facilitate budget, staff and facility planning. Its principal user has been the 
College and the Shawnee Mission District. 

The detailed output provided Shawnee Mission enabled grade by grade analyses 
of facility adequacy and assisted the Shawnee Mission staff and board in the optimi- 
zation of the process of boundary changes (see letter from Superintendent Ball on 
the following page) as well as to gain an understanding of long-range enrollment 
patterns. A sunmary of population changes for the period 1970-2000 for ages equi- 
valent to kindergarten through sophomore is shown graphically in Figure 1. 
Population Projections for "Outlying" Johnson County* 

With the exception of the undeveloped portions of the Shawnee Mission School 
District, the enrollments in that district will remain relatively stable through 
the end of the century. However, these established areas will experience alternate 
periods of growth and decline as indicated by the North and East High School enroll- 
ments in Figure 1. To the contrary, enrollments of the five "outlying" school districts 
will collectively triple by the year 2000. In order to accommodate this growth it 
is estimated that almost one thousand new teachers and one million square feet of 
new school construction will be required. The rate of growth will, of course, vary 

* For the purpose of this report, "outlying" is defined to include those portions of 
Johnson County not included in the Shawnee Mission School District. 
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Shawnee Mission pubuc Schools 



ARZELL L. BALL. SUPERINTCNOCNT 



ADMINISTRATION BUILDING 



ANTfOCH 



SHAWNEE MISSION. KANSAS 00204 

TELEPHONE 919.831. 1000 



OFFICE or TKE 
SUPERINTENDENT 



February 14, 1973 



Dr. Harold L. Finch 
Executive Dean 

Johnson County Commuiiity College 
111th & Quivira Road 
Overland Park, Kansas 66210 

Dear Harold: 

Thank you very much for the *^quote" in the summer school 
brochure announcing the Demographic Seminar. 

The study is proving to be even more valuable than we thought. 
Boundary change proposals are made much easier and the data 
goes a long way toward pacifying parents and patrons involved 
with the changes. I feel that we have a very valuable research 
tool and Johnson County is indeed fortunate because of your 
foresight. 




ill L Ball 

rintendent of Schools 
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Figure 1. Nominal Projections of 5-15 Age Cohort 
within 1972-73 High'School Boundaries of the 
Shawnee Mission School District. 
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considerably between these five districts as veil as between areas within these 
districts. To compound the problem from a planning view point there is consider- 
able evidence that the growth patterns could be significantly different than that 
intuitively anticipated. Because of the many interacting factors that influence 
population change (e.g., fertility rates, actuarial dcta, land development, migra- 
tion rates and economic and educational factors), only a high speed computer pro- 
perly programmed can develop meaningful projections that reflect socio-economic 
and political conditions. 

Implications for "Outlying" School Districts 

Based on todays economy, annual staffing costs and school construction costs 
by the year 2000 would have increased by about 7 to 20 million dollars respectively. 
Therefore a small improvement in long-range planning can result in substantial 
savings. It is anticipated that the College's computerized enrollment model 
tailored to the other five school districts would provide significant improvement 
in planning over methods generally used by the school districts. The annual census 
method provides information tha^ can be useful In projecting next years enrollments 
in relatively stable districts. However, in rapidly growing areas this procedure 
does not account for the most important factor, net migration. This can be ex- 
tremely misleading in projecting enrollments three to five years into the future-*^ 
the lead time required for planning, designing and building new facilities. 
Modification of the Model for "Outlying" School Districts 

Substantial modifications will be required to expand the data base and method- 
ology to be applicable to the "outlying" portion of Johnson County. Some of the 
major tasks to be accomplished Include developing land attractablllty factors by 
subsection, developing methodology and program systems which use t^ttractabll Ity 
factors to distribute and normalize the projected aggregated population, conduct 
a count of the base-year dwellings and completing population disaggregation for 



I 
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1970. The effort required to effect the raodlf Icatlons is estimated to be 
12.1 man months of senior re&earch staff. 
Cost and Schedule for Proposed Work 

It is projected that the direct cost will be $25,000. This estimate 
includes $16,800 for contracted services. The project would be completed within 
six months after initiation. 
Project Staff 

The project will be carried out by the three principles who developed the 

existing model. Other experienced support staff will be used as needed. The 

project team has extensive experience in the development of computerized models 

for such agencies as NASA, Midwest Research Institute, the Kansas Master Planning 

Commission and the Metropolitan Pl.^nnlng Commission. 

Dr . Harold L. Finch 

Executive Dean, Johnson County Community College; also Prjject Director, 
Kansas Master Planning Commission for Postsecondary Education. Author 
of numerous publications including Aviation Guidelines for the American 
Association of Community Junior Colleges. Lecturer, International 
Astronaut leal Congresses, Warsaw and Madrid. Extensive experience in 
manpower and population model development. 

Dr. Elaine L. Tatham 

Professor of Mathematics, Franklin College and University of Hawaii. 
Currently involved in planning and evaluation as Director of Institutional 
Research. Abstractor, Journal of Higher Education for Psychologica 1 
Abstracts . Lecturer, National Science Foundation institute, Chofu, Japan. 
Wide experience in population projections both in and out of education. 

Jacob Ruf 

Vice President, Information Systems Development, Inc. Formerly Director 
of Data Systeme, Metropolitan Planning Commission, Kansas City. Specializes 
in transportation, urban affairs, inter-governmental and health planning. 
Chief systems analyst for development of comprehensive demographic model. 
Technical advisor, Information and Communications Systems, State of Kansas. 

Expanded resumes are included in Appendix A. 

Proposal 

It is proposed that the existing demographic model, which was developed at a 
cost In excess of $30,000 of which Shawnee Mission School District funded $11,700, 
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be expanded to Include the remainder of Johnson County. It Is further proposed 

that the five "outlying'' school districts collectively provide $10,000 and that 

Johnson County Coinmunity College and other possible supporters contribute $15,000 
to the cost of development. 
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APPENDIX A 



Expanded Resumes of Project Staff 
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February 1, 1973 



VITAE 
liAROLD L. FINCH 

Present Position 

Executive Dean 

Johnson County Community College 
Overland Park, Kansas 

Educat ion 

University of Kansas (B.S., Engineering, 1956) 
Ohio State University Engineering, 1961) 

University of Kansas (Ed.D. , Administration, 1971; Dissertation: Educational 
and Training Requirements to Meet Projected Labor Force Needs of the State of 
Kansas to 1983) (Honors) 

Previous Positions 

Dean, Institute for Community College Development, Johnson County Community 
College, Shavmee Mission, Kansas, 1969-present 

Duties: Tvesponsible for planulng and evaluation of all anpecis of 
College — for the staff and college-wide for the President and 
Board of Trustees 

Dean of Instruction, Johnson County Community College, Shavnee Mission, Kansas, 
1968-69 

Duties: As initial academic dean of new community college, responsible 
for identifying student and community needs, recruiting a staff, 
developing the curriculum^ and writing educational specifications 
for the new campus 

Dean of Applied Arts, Metropolitan Junior College, Kansas City, Missouri, 
1967-68 

Duties: Line position responsible for career-oriented programs including 
planning and adminisc: rat ion 
Director, Technical-Vocat ional Education, Metropolitan Junior College, Kansas 
City, Missouri. 1966-67 

Duties: Staff position responsible for identifying community employment 
needs and coordinating vocational development and implementation 
Instructor, Metropolitan Junior College District, Kansas City, Missouri, and 

University of Kansas, five years (part-time) 
Principal Engineer and Project Director, Midwest Research Institute, 1961-65 

Duties: Project Director/developer of Apollo spacecraft thermal control 
analysis procedures for NASA 
Comaissioned Officer, Research and Advanced Planning, U. S. Air Force, 1959-61 

Education Related Activities 

Project Director, Kansas Master Planning Commission for Education, 1970-present 
Duties: Developed computerized educational planning model for State of 
Kansas 

Member, Kansas Vocational Advisory Council, 1969-present 
School Board Member, Overland Park, Kansas, 1965-69 
Lecturer, Kansas Academy of Science 
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Other 

Cottprehencilvc exam and defense of dissertation, both passed with honors 
Outstanding Achievement Award, Greater Kansas City Advisory Council for the 
Deaf. 1971 

Selected to author major publication for American Association of Community 
Junior Colleges 

One of 12 U. S. scientists invited to speak at the World Congress of Astronautics, 

Poland. 1964 
Who* 8 Who In The Midwest 
American Men of Science 

Selected Publications 

Finch. H. L. and Anderson. K. E. . "Post secondary Educational Planning to 1985: 

Final Report and Recommendations." Kansas Master Planning Commission for 

Education. December 1972 
Finch, H. L. and Tatham» E. L. . "Demographic Study of Johnson County. Kansas." 

Johnson County Community College. Overland Park, Kansas. October 1972 
Tatham, E. L. and Finch. H. L. . "Student Attitude Toward the Audio-Visual- 
Tutorial Instructional Method." Johnson County Community College. Overland 

Park. Kansas. June 1972 
Finch, Harold L. and Noland. Michael C. , "Planning and Development of Vocational 

Education and Services for the Hearing Impaired." Johnson County Community 

College. Shawnee Mission. Kansas. April 1971 
Finch. Harold L. "Projection: Educational and Training Requirements of the 

Kansas Economy to 1985," Kansas Master Planning Commission for Education. 

August 1971 

Finch. Harold L. . Aviation Guidelines , American Association of Cotmiunity Junior 

Colleges. Washington. D. C 1970 
Finch. Harold, and Harris. Norman. "Educational Needs Survey of Johnson County 

Kansas 1969." Johnson County Comunity College. Shawnee Mission. Kansas. 

May 1969 

Finch. Harold L. . "A Study of Science Pioneers. Inc.: A Look at the Past; A 
Plan for the Future." Report prepared for Science Pioneers. Inc.. Kansas 
City, Missouri. November 1. 1967 

Finch. H. L. . Noland. M. C. . Brown. R. G. . and Chementi, E. T. , "Thermal Analysis 
of the Apollo: A Computer Technique Which Accounts for the Influence of 
Self-Shadowing." XVIIth International Astronaut ical Federation Congress. 
Madrid. Spain. September 1966 

Finch. H. . Noland. M. . and Moeller. C. . "Experimental Verification of the 
Analyses and Computer Progrfams Concerning Heat Transfer Through Semi- 
transparent Materials." Air Force Systems Command. Technical Report 
AFFDL-TR-65-136. Ohio. July 1965 

Finch, H. L. , Rhodes, B. L. . and Krause. A. J.. "Effect of Vacuum-UV on 

Reflectance and Emlttance of Solar Reflectors." Third Symposiijm on Thermo- 
physical Properties, Purdue University. March 22-25. 1965 

Personal 

Born Kansas City, Kansas. March 18. 1933 
Harried. Three children 

Office: Johnson County Community College 
11 1th and Quivira Road 
Overland Park. Kansas 66210 
Home: 9710 West 104th Terrace 

Overland Park, Kansas 66212 
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VITAE 

ELAINE LAVALLE JOHNSON TATHAM 

Pregent Position 

Director of Institutional Research, Executive Branch 
Johnson County Community College 
Overland Park, Kansas 

Education 

Carleton College, Minnesota (B.A. , Mathematics, 1958) 
University of Kansas (M.A. , Mathematics. 1960) 

University of Kansas (Ed.D. , Educational Research and Measurement, 1971; 
Dissertation: Gains in Achievement for Children with Learning DisabiUMes 
Clustered Via the Distance Measure D) 

Previous Positions 

Ottawa University, Ottawa, Kansas 
Part-time, Mathematics Dept., 1966-69 

Franklin College, Franklin, Indiana 
Assistant Professor of mathematics, 196A-66 

NSF Institute for Junior high mathematics teachers (Summer 1966) 

University of Hawaii, Honolulu, Hawaii 
Instructor of mathematics, 1960-64 

JCSF Institute for secondary mathematics and science teachers of U.S. children 

in the Far Easl, Chofu, Japan (Suianer 1964) 

College of General Studies evening courses 

Refresher course for Federal Aviation personnel (1963) 

Civil engineers-in-tralning review course (1964) 

NSF Junior science apprenticeship program (Summer 1962, 1963) 

University of Kansas, Lawrence, Kansas 
Assistant instructor of mathematics (1958-60) 

Professional Organizations 

American Educational Research Association 

Mathematical Association of America 

Pi Lambda Theta (educational honorary) 
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Speaker 

Hawaii Science Pair (1961) 

Visiting MAA lecturer to Hawaii high schools (1962-63--6A) 

Hawaii State Mathematics Conference (196A) 

Visiting MAA lecturer to Kansas high schools (spring 1967) 

Publications and Papers 

Finch, H. L. & Tatham, E. L. DerK)graphic Study of Johnson County , ^ Kansas , 
Johnson County Community College, Overland Park, Kansas, October 1972 

Tatham, E. L. & Finch, H. L. Student Attitude Toward the Audio-Visual-Tutorial 
Instructional Method , Johnson County Connsunity College, Shawnee Mission, Kansas, 
June 1972 

Tatham, C. B. & Tatham, E. L. A note on the predictive validity of the Cooper- 
ative Algebra III. Educational and Psychological Measurements , Summer 1971 

Tatham, E. L. & Tatham, C. B. Basic Research Methodology for the Behavorial 
Sciences , Ottawa University, Ottawa, Kansas, 1970 (mimeo) 

Tatham, E. J. Continued fractions. Thirty-first Yearbook: Historical Topics 
for the Mathematics Classroom , National Council of Teachers of Mathematics, 1969 

Other 

Abstractor of J ournal of Higher Education for Psychological Abstracts 
Who's Who of American Women (forthcoming volume) 
Personal 

Born Minneapolis, Minnesota, July 7, 1936 

Married, two children 

Office: Executive Branch 

Johnson County Community College 
111th & Qulvlra Road 
Overland Park , Kansas 66210 

Home: 701 N. Walker 

Ola the, Kansas 66061 
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VITAE 
JACOB RUP 

Present Position 

Executive Vice-President 

Information Systems Development, Inc. 

Kanf^as City, Missouri 

Education 

University of Kansas (B.S. Engineering, 1959) 

University of Kansas CM.S. Engineering, 1967) 

Previous Positions 

Director of Data Systems, Metropolitan Planning Commission, Kansas City 
Region, 1967-69 

Manager oT Computer Systems and Operation Research, Black Sivalls & Bryson, 
Kansas City, Missouri, 196A-67 

Research Engineer, Panhandle Eastern Pipe Line Company, Kansas City, Missouri, 
1961-6A 

Professional Organizations 

Association for Computing Machinery 

American Institute of Chemicai Engineers 

Urban and Regional Information Systems Association 

Missouri Public Health Association 
Publ Icat ions 

"Techniques and Application of Conputerized Data Files to Transportation 
Planning, Highway Planning and Urban Planning". Presented to the American 
Society of Civil Engineers Kansas City Section, February 6, 1968 

"Urban Planning Information System, Design, Concepts and Guidelines". 
Presented to the State and Local Government Seminar IBM, Washington, D.C. ^ 
February 8, 1968 

"A Logical Step Towards Inter-Governmental Cooperation", published by 
American Institute of Planners Co-Author hy Stuart Eurman and Richard F. 
Davis, March 1968 

"Planning Information System". Presented to the American Institute of 
Planners, Missouri Chapter Annual Meeting, March 14, 1968 
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"Public Information System as a Public Service". Presented to the LeHlgh Valley 
Data Project Seminar, LeHlgh University, Bethlehem, Pa., June 12, 1968 

"Information Integration Technology". Presented to the American Institute of 
Planners, 1968 National Conference, Pittsburg, Pennsylvania, October 14, 1968 

"GEOPLANS - The Kansas City Regional InformaMon System-KCRIS". Presented to 
the Urban and Regional Information Systems Association National Conference, 
Los Angeles, CaJifornia, September 1969 

"Urban Information System - A Logical Step Towards Efficient Urban Changes". 
Data Processing for Local Government Seminar, Washington, D.C., June 1970 

Other 

Member of the Governor *s Technical Advisory Committee on Information and 
Comnunication Systems, State v'2 Kansas, 1968-present 

Member of the Zoning Board of Appeals for the City of Merriam, Kansas 
1969-pre3ent 

Governor's Advisory Council on Comprehensive Health Planning, State of 
Missouri, March 1, 1972 - March 31, 1973 

Personal 

Born, Kansas City, Missouri, December 30, 1936 
Married, four children 

Office: Information Systems Development, Inc. 
3430 Broadway 
Kansas City, Missouri 

Home: 13700 Pflumm 

Olathe, Kansas 66061 
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Newspaper Artlcl 



BEST COPY AVAILABLE 



Kansas City Star 
October 23, 1972 



School Study 



Sharp Growth Seen for '80s 



AJthough the North and East 
0*633 of the Shawnee Mission 
School District have reached a 
Plateau of growth that may last 

lirough the 1970s, school faciii- 
les in those areas probably will 
)e needed again through the 
ast 20 years of this century, a 

emograpbic study of the coud- 
y reveals. 

Dr. Harold Finch, executive 
ean of the Johnson County 
'ommunity College who led a 
3am in developing a 9*month 
tiidy of projected population 
ind socioeconomic ciianges, 
^d today that school enroll- 
nent throughout the school dis^ 
rict will experience a sharp in- 
rease beginning about 1980 and 
[lay resemble remarkable 
rowth similar to the 1930s and 
960s. 

Finch outlined preliminary re- 
ults of the study- at *-a press 
lonference today^before its for: 
nal presentation^ to the school 
[istrict's board tonight. The 
i33,000 study was commissioned 
ast January- with- the -Shawnee 
^lission district funding $11,600 
)f the cost and the community 
College financing the^-emalnder. 

I Praising the report as '*anijn- 
^rtsnt beginning and a founda- 
Ion for lor;: ^rfi^ planning'* at 
tie session today were Walter 
liersCeiner. school board presi-t 
lent, and Dr. Arzell JL Ball» su- 
)erintendent. 

Ball said a long-range plan- 
ling committee, initially con- 
istuig of top management from 
ach of the district's divisions, 
nH be established to analyze 
he data and exploi-e the demo* 
^'aphic study's potential. 

"For too long we have had to 
ely on inaccurate and sparse 
ata for long-range planning,".' 
lail said. **The inform a lioni 
i-oducad by the study will helji 
s pinpoint population move-l 
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ments by age and sex so we can 
determine the most effective fu- 
ture ^ use of existing buildings 
and probable sites for new 
structures J* 

Finch cautioned that popula- 
tion projections, which estimate 
that West, South and Northwest 
areas will double in size ia^ the 
next 30 years^ should only be 
used as a general Indicator of 
school enrollment t^nds. 

i • ■. * 
''Too many factors could sig- 
nificantly change birth and mi- 
gration patterns/*. Finch said. 
''Birth rates could 'drop drasti- 
cally because of liberalized 
abortion 'laws or because of eco- 
logical ^^ancerns. • « - . 

"On the other hand,, the rates 
could suddenly increase if the 
bJrth' control "pill, for.t.example, 
is found to have adverse side ef- 
fects. Birth rates ca^ also be a{< 
fected J: 
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and interi ational relations," 
Finch said 

Assuming no drastic changes 
in birth r^tes or the migration 
in or out of the school district, 
the report! suggests that 60,000 
children oflthe 5 to 15 age group 
would liveJin the district by the 
year 2000/ f- 

. "This ia approximately a 50 
per cent increase over the pres- 
ent enrolmient of - 44,000 stu- 
dents," BjUsaid. 

"We dcp't know for certain 
what birtti and migration pat- 
terns will* develop," Ball said. 
"But we fere- not stuck with a 
single report that ignores them. 
The iact that we can add new 
data and continually update this 
study makes it a working tool 
that never ou.t grows its 
.immediacy." 



data available in 1960/* Finch ^ 
said. 

"Its accuracy was demon- 
strated by its ability to forecast 
a 50 per cent increase to within 
one per cent of the actual 1970 
population," Finch said. 

Finch said the study is signifi- 
cant because it brings together 
more factual information than 
has been previously available 

"One factor the methodology 
considers is land-use data," 

Finch said. "The actions of clty| 
councils and the county com-i 
missioners in zoning land for 
industrial or residential purpos- 
es, heretofore not used in plan- 
ning, can grossly affect the 
number of children and the 
amount of revenue produced in 
any one area. 

"Before now there was no sci- 
entific way of bringing this in- 
formation together and applying 
it to the school district's needs/' 
Finch said 
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j-x- i I indication that the North 
economi^ conditiot^land East areas, the older and 
more stabilized regions of the 
school district, will experience 
fan upsurge of growth again in 
the 1980s counteracts a com- 
monly held view ^ among pa- 
trons, Ball said.^;- ^ " 

Finch said . ^ij^^t e nia w e d 
gtowth beginning!^ 1980-would 
be largely due to. another bump- 
er crop of babies»Va *hird gen- 
eration effect of the post-World 
War n baby boom." 

' The 8srcllniefl{ decline Ln the 
North and East areas through 
the next' 10 years, however, 
would be counteracted by Stead- 
ily rising enrollments in the 
school district's new areas (the 
South, West and Northwest), 
Finch said. . . ■_- ; 

* Finch said the validity of the 
projection was tested at the re- 
quest of the school district and 
was found to be remarkably 
j sound and "sensitive." - ^ 

"We projected 1970 population 
'characteristics on tbe. basis of 
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APPENDIX C 



Summary Report to Shawnee Mission School Board 
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HIGHLIGHTS OF 
DCi:OGRAPHIC STUDY PRESENTATION* 



The demographic planning tool developed by the Johnson County Community 
College in a project jointly funded by the College and Shawnee Mission School 
District was designed to predict population characteristics within the County 
taking into account possible futui'e social, economic and political factors which 
could affect migration patterns as well as birth and death rates. One of the 
major findings is that student populations in the North and East attendance 
areas of the Shawnee Mission School District will coroplete a cycle of decline 
and growth, while the present West, South and Northwest areas will grow to nearly 
twice their 1970 size during the next 30 years. 

A special benefit afforded by thf planning tool is its ability to analyze 
the scope of unpredictable trends. By considering possible variations the District 
staff and board will be able to assess the feasibility of various long-range 
alternatives. 

The computerized study breaks J )hnson County down into 33 s^b areas. 
These are further subdivided into over 7300 r^uar ter-quar ter sections one-sixteenth 
of a square mile in area. By projecting population data by sex and age at this 
level of detail, it will be possible to make more knowledgeable decisions regard- 
ing boundary lines, staffing requirements and school construction and utilization. 
The college project staff plans to spend the next few months refining the tool 
and assisting Shawnee Mission staff members in learning how to apply the model 
to district studies. After that, the tool will be continually updated in order 
that It will not outgrow lis immediacy. 

One of the findings of a ^^nominai** projection in which present fertility 
and net county-wide migration rates remain unchanged is that total district 



Dr. Harold L. Finch, Executive Dean, Johnson County Comniunlty College, to the 
Awnee Mission School District Board or. Monday, October 23, 1972. 
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enrollaeat is expected to level off through the 1970*8 before resualng a sharp 
Increase similar to that of the last two decades. The upsurge beginning in 
1980 would be largely due to a bumper crop of babies — a third generation effect 
of the post World War II baby boCQ. 

The current decline in school age children in the East district is pro- 
jected to drop another 20 percent under "nonilnar' conditlcr.G bcfcrc the trend 
ia reversed. By contrast, the West area school age population is forecost to 
increase 20 percent by 1980; however this rate is expected to be exceeded in 
1985 by tl»at of the current South attendance area. By 1995 the school age popula- 
tion of the istlng Northwest area would have the greatest rate of growth and 
would become the largest attendance aren just before the turn of the century. 

However, the "nominal" population projections should only be used as a 
general indicator of school enrollment trends. There are too many factors that 
could significantly change birth and migration patterns. Birth rates could drop 
drastically because of liberalized abortion laws or because of ecological concerns 
On the other hand, the rates could suddenly Increase if the pill is found to have 
adverse side affects. Birth rates can also be affected by economic conditions 
and international relations. These and other "ifs" can be programmed Into the mod 
and provide a practical tool for population projection. 

By using the current Northwest area which is largely undeveloped and 
almost half of the entire land in the School District, it was shown how varying 
the assumptions about fertility rates and migration can alter the projections. 
If the birth rate declines by 50 percent through the year 2000, and all other 
factors remain the same, the 5-15 age group increase in the Northwest area would 
only be 66 percent instead of 125 percent estimated, assuming no change in the 
current birth rate. 

At the request of the School District the College staff tested the 
validity of th'i model by projecting 1970 population characteristics based on 



data avallf\ble In 1960. The model proved to be sensitive to age and sex distri- 
bution changes. Its accuracy was dcaonstrated by its ability to forecast a 50 
percent Increase to within one percent of the 1970 population. This provides 
an Indication of the soundness of Khe methodology and extensive data base and 
stresses the significance of the user's role in defining realistic "what if" 
ranges . 

The study is significant because it brings together more factual informa- 
tion than has previously been available. One factor the methodology considers 
is land use data. The actions of city councils and the county commission in 
zoning land for industrial or residential purposes can grossly affect the number 
of children and the amount of revenue produced In that area. Before now there 
was no scientific way of bringing this Information together and applying it to 
the District's needs. This is an Important beginning and a foundation upon 
which long-range planning can be built. 
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RDURKS PERTIKENT TO IKTERPRETATION OF ATTACHED GRAPHS* 



1. In all cases* the graphs refer to population and are not limited to student 
enrollment. Projections by school grade will be Included In r.ubsequcnt 
analysis. 

2. In the graphs which portray projections, these computer runs were developed 
as sam ple cases. They do provide Insight as to future demographic trends 

and characteristics, but they represent only a limited nuo^ber of alternatives. 

3. The first two graphs provide historic birth rate and net migration trends for 
Johnson County as a who le . 

4. The third graph entitled "Johnson County Females'* was mnde at the request of 
Shawnee Mission staff to provide a means of evaluating the planning tool's 
accuracy . 

3. The next two graphs entitled "Johnson County Population" show historic and 
projected population. The data apply to persons residing In Johnson County 
as a whole . The "nominal" (middle) projection Is based on current birth 
rates and migration trends. 

6. The next three charts (vertical bar graphs) provide an indication of growth 
rate in terms of three basic parameters: birth rates, death rates, net 
migration. The data apply to 1969-70 , al 1 age groups , and areas defined 

by present Shawnee Mission boundaries. 

7. The next two graphs (nominal projections) apply to persons residing within 
current high school boundax'les. 



*These comments will be amplified in tVe College presentation October /3, 1972. 
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NOMINAL PROJECTIONS 
ALL AGES 

WITHIN 1972-73 BOUNDARIES OF 
SHAWNEE MISSION HIGH SCHOOL 
ATTENDANCE CENTERS 
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SAMPLE STUDY FOR CHURCH PLANNERS 



Merabershlp Projections 
Novensber 1972 

The requested 

the Institute for Communi ty /Co 1 lege Development (ICCD) aK John^ion County CorTULunity 
College to project the Church's future membership by families. 

The ICCD haa spent the List nine months developing n demographic planning tocl 
for Johnson Councy. The analysis for Johnson County has been done for 33 subareas 
within the county. For each of these 33 subareas, population projections to the year 
2000 has been made by age group and sex. A unique capability of the planning tool 
allows the user to take into account possible future social, economic and political 
factors which cou^d affect migration patterns as well as birth and death rates. 

The ci-rrent membership by families of ^ 

distributed with respect to the 33 subareas utilized by ICCD in the development of 
their planning tool. The current membership of the Church has families in 22 of 
these 33 subareas with 87% of the families living in 2 of these subareas. Seven 
families live outside of Johnson County. 

In order to reduce the task of analyzing an unlimited nuaiber of combinations 
of variables Influencing church membership to a representative but manageable size, 
the most critical variables were isolated and studied. The projections in Tables 
1 and 2 were made using the following set of conditions: 

1. Current social, zoning, economic, and "church-going*' trends and patterns 
for Johnson County will continue. 

2. The nus:ber of families living outside of Johnson County will remain 
constant. Specifically, 7 families will be assumed to live OLitside 
Johr-3on County. 

3. The ratio of church families per subarea to total subarea popuiation will 
renain unchanged to the year 2000. In 1972, for exanple, 164 families 
live in the subarea designated as subarea 19. The popul.tion in subarea 19 
for the year 1972 's 33,893. The specified ratio 164/33,895 = .0048384 
was assumed to remain constant. A projected increase in population for :\ 
Subarea would result in a projected increase in families for that subarea 
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while a projected decrease in population for that subarea would result 
in a projected decrease in families for that subarea. 

^. The age distribution of the geographic area served by the Church is the 
same as the age distribution of the population living in the respective 
subareas . 

The accompanying graph and Table 1 indicates that the nuniber of families will 
increase markedly to the year 1985 growing froo 570 families In 1972 to 998 families 
in 1983. A: that tiire the rate of growth will begin to decline although the number 
of families can be expected to increase to 1268 by the year 2000. 

The percentage age distributions displayed in Table 2 indicate no radical 
changes in age distribution. However, in the geographic area served by the Church, 
there will be a gradual Increase in the percentage of population over 60. The 
percentage of those 60 and over will increase from 5Z in 1975 to 10. AZ in 1990. 
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FAMILY MF^BERSHIP 
Table 1 





NuHiher of 


Year 


Fan i 1 les 


197? 


570 


19/D 


678 


1980 


8A7 


1985 


998 


1990 


1123 


1995 


1218 


2000 


1 /b8 



PERCENTAGE AGE DISTRIBUTION OF GEOGRAPHIC AREA SCRVED BY 



Table 2 



Age 


1973 


1980 


1983 


1990 


1993 


2000 


0-4 


9. 


6 


9. 


6 


10. 


1 


10. 


1 


9. 


6 


9. 1 




10. 


7 


9. 


8 


9. 


6 


9. 


8 


9. 


7 


9. 2 


10-14 


11. 


3 


9. 


6 


8. 


7 


8. 


3 


8. 


6 


8. 4 


13-19 


9. 


8 


9. 


3 


8. 


0 


7. 


2 


7. 


0 


7. 1 


20-24 


7. 


7 


8. 


8 


8. 


3 


7. 


4 


6. 


8 


6. 7 


2 3-29 


6. 


8 


8. 


4 


9. 


3 


9. 


1 


8. 


2 


7.8 


30-34 


8. 


8 


7. 


0 


8. 


4 


9. 


2 


9. 


3 


8. 6 


33-39 


7. 


1 


7. 


7 


6. 


2 




4 


8. 


3 


8.4 


40-44 


6. 


8 


6. 


2 


6. 


6 


3. 


3 


6. 


3 


7. 2 


43-49 


7. 


2 


6. 


1 


3. 


7 


6. 


0 


4 . 


8 


3.8 


30-34 


3. 


3 


6. 


3 


3. 


4 


3. 


0 


3. 


3 


4. 4 


53-39 


3. 


9 


4. 


3 


3. 


2 


4. 


6 


4. 


4 


4. 8 


60-6^ 


2. 


0 


3. 


1 


3. 


6 


4. 


4 


4. 


0 


3. 9 


63-69 


1. 


1 


1. 


3 


2. 


4 


2. 


8 


3. 


3 


3. 3 


70-74 


0.8 


0. 


8 


1. 


1 


1. 


8 


2. 


2 


2.7 


73-79 


0. 3 


0. 


3 


0. 


6 


0. 


7 


1. 


2 


1. 3 


80-83 


0. 


3 


0. 3 


0. 


3 


0. 


4 


0. 


3 


0. 8 


83+ 


0. 3 


0. 


3 


0. 


3 


0, 3 


0. 


3 


0. 3 


All Ages 


lOOZ 




loot 




100% 




100% 




100% 




100% 



Note: In order to reduce the task of analyzing ar unlimited number of combina- 
tions oi variables influencing church membership to a representative but manage- 
able size, the most critical variables were isolatea and studied. The projections 
in the above tables were based on likely assumptions regarding social, zoning, 
economic, "church-going'* trends and patterns. Further it was assu^-ned that the 

will continue to serve the same geographic 

area. 
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MEhfBERSHIP BY FAMILIES 
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Note: In order to reduce the task of analyzing an unllnilted number of combina- 
tions of variables ii.: luenc Inj^ church membership to a representative but manage- 
able size, the most critical variables were Isolated and studied. The projections 
in the above tables were based on likely assumptions regarding social, zoning, 
^economic, "church-going" trends and patterns. Further, It was assumed that the 
j^py^ will continue to serve the same geographic 



APPENDIX E. 
Sample Study for Hospital Planne 



ASSUI^TIONS AND RESULTS 

Projections of births and children through age 13 for portions of 
Johnson County are presented In the accompanying table. Tl^e geographic 

zones, which were defined by Hospital, are based on zip code 

boundaries. * 

Afisumpt Ions regarding critical population factors such as future 
birth rates, death rates and land use were specified as *'nomlnal". That 
Is, current social, zoning, economic and political trends and pstterns 
for Johnson County will continue. 

The results were Initially generated for 33 standardized areas 
utilized In the JCCC Input/output format. In aggregating the subarea data 
to zone data. It was assumed that projected populations will be equally 
distributed geographically within the «ubarea. For example. It one-half 
of one subarea was In one zone while the other half of the subarea was In 
a second zone, the population for that subarea was prorated so that one-half 
was Included In each of the two zones. 



* Hospital provided JCCC with a list of the zip codes which 

correspond to each of the six zone numbers. Zip code 66061 which formed 
part of zone 10 was not defined with the precision of the other zip codes. 

The post office at Indicated that the geographic area served by them 

was defined by the rural routes of the postmen rather than by a fixed 

geographic boundary. A decision was made after conference with 

Hospital that zip code 66061 would be defined to Include all of Olathe 
township not Included In another zone, the portlo.* of Oxford township 
not In another zone but west of zone 11, and the portion of Montlcello 
township south of 7l8t Street. 
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PROJECTIONS OP BIRTHS AND NUMBER OF CHILDREN 
BY ZONE KUMBERS WITHIN JOHNSON COUNTY* 



Children 

Zone Year Births Ages 1-13 

9 1976 771 10,008 

1977 809 10,278 

1978 8A6 10,607 

1979 88A 10,967 

1980 922 11,383 

1981 96A 11,823 
1985 111^ 13,865 
1990 126A 16,320 

10 1976 bbU 6,993 

1977 593 7,28A 

1978 621 7,610 

1979 6A8 7,954 

1980 675 8,326 

1981 700 8,703 
1985 789 10,346 
1990 907 12,406 

11** 1976 35 470 

1977 37 467 

1978 «0 ^72 

1979 ^82 

1980 «7 502 

1981 50 525 
1985 60 668 
1990 66 851 

12 1976 974 13,929 

1977 1039 14,308 

1978 1107 14,717 

1979 1174 15,157 

1980 1242 15,635 

1981 1309 16,129 
1985 1530 18,235 
1990 1669 20,664 

13 1976 1144 13,176 

1977 1166 13,286 

1978 1187 13,457 

1979 1204 13,669 

1980 1218 13,955 

1981 1229 14,244 
1985 1252 15,560 
1990 1214 16,176 



PROJECTIONS OF BIRTHS AND NUMBER OF CHILDREN 
BY ZONE NUMBERS WITHIN JOHNSON COUNTY* 
(Continued) 



Children 



Zone 


Year 


Births 


Arcs 1-13 


15 


1976 


632 


7,420 




1977 


695 


7,612 




1978 


757 


7,880 




1979 


816 


8,226 




1980 


870 


8,650 




1981 


917 


9,130 




1985 


1023 


11,421 




1990 


988 


13,375 



* Each zone number Is associated with specified zip codes pro- 
vided by Hospital* la order to reduce the task of 

analyzing an unlimited number of variables influencing numbers 
of births and children within zones to a representative but 
manageable size, the most critical variables were Isolated and 
studied. The above projections were based on likely assumptions 
regarding future social, economic and political factors which 
could affect migration patterns as well as birth and death rates. 

**Fur^her study in this rapidly changing geographic area is 

anticipated during the summer of 1973. The population estimates 
obtained from the more detailed study of this area will be avail- 
able at a later date. 
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Sample Community Service Report: Historic and Projected 
Population Data for Johnson County, Kansas 



HISTORIC AND PROJECTED POPULATION DATA 
FOR JOHNSON COUNTY, KANSAS 



May 1973 



Institute for Community/College Development 
Johnson County Community College 
111th and Quivira Road 
Overland Park, Kansas 66210 



PREFACE 



In March 1972, Johnson County Community College Initiated the develop- 
menn of a computerized demographic planning tool. The primary objective of the 
project was to facilitate the College's long-range planning capability relative 
to enrollment » staff, budget, facilities, curriculum and community service. 

The principal project staff members were Dr. Harold L. Finch, Executive 
Dean; Dr. Elaine Tatham, Director of Institutional Research and Jacob Ruf , JCCC 
consultant. Dr. Finch served as project director and concentrated on the design 
of the overall model. Dr. Tatham vorked on all phases of the project end special- 
ized In theoretical analysis. Mr. Ruf was responsible for software development 
and Integration. Other JCCC partilclpants Included Ed Williams and Bob Watklns. 

This report was prepared In response to requests for Information about the 
model and Its use. It briefly summarizes the demographic modeling capability and 
presents a sample of data most frequently solicited. Detailed population projec- 
tions too voluminous to Include herein are also available. Additional Iriformatlon 
concerning the College's demographic capability may be obtained from Dr. Finch or 
Dr. Tatham by calling 913/888-8500. 
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1. HISTORICAL DATA - JOHNfON COUNTY 
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JOHNSON COUNTY BIRTH RATE 
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JOHNSON COUNTY MIGRATION 
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11. DDIOGRAPHIC PLANNING MODEX TEST CASE 

At the request of the Shawnee Mission School District, the College staff 
tested the demographic planning model by projecting 1970 population characteris- 
tics based on data available In 1960. The model proved to be sensitive to age 
and sejc distribution changes, (see graph page 5). Its accuracy was demonstrated 
by Its ability to forecast a 50 percent Increase to within one percent of the 
1970 population. This provides an indication of the soundness of the cethodology 
and ejctenslve data base and stresses the significance of the user's role in 
defining realistic "what if* ranges. 




0 10 20 30 40 50 60 70 80 



Age Group 
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III. JOHNSON COUNTY POPULATION GROWTH PATTERN 

1960-2000 



Year 


Population 


Approximate Location of Population Centrold** 


i960 


143, 792 


74th and Riggs (about 1/3 mile east of Metcalf) 


19 70 


217,662 


83rd and Lowell (about 1/2 mile west of Metcalf) 


1980 


502,767* 


91st and Woodward (about 0.1 mile east of Antloch) 


1990 


399. 7A8* 


93rd and Ballentlne (about O.A mile west of Swltzer) 


2000 


495,756* 


94th and 0.2 mile east of 1-35 



*In order to reduce the task of analyzing an unlimited number of combinations 
of variables Influencing population growth to a representative but manageable 
size, the most critical variables were Isolated and studied. The projections re- 
ported In the table were based on existing social, zoning, economic and political 
trends and patterns. Alternative projections were made using other values of 
selected variables. 

**Populatlon Centrold Is defined to be the geographic point in Johnson County 
where (1) one-half of the population lives north and one-half of the population 
lives south and (2) one-half of the population lives east and one-half of the 
population lives west. In 1970, for example, 108,831 lived north of 83rd street 
and 108,831 lived south of 83rd street while 108,831 lived east of Lowell and 
108,831 lived west of Lowell. 
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JOHNSON COUNTY POPULATION CENTROID 




IV. SELECTED JOHNSON COUNTY POPULATION PROJECTIONS 
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JOHNSON COUNTY POPULATION 
(All Ages) 
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V. SELECTED DATA FOR SUBAREA GROUPS 

For a fixed geographic area, net migration plotted as a function of time 
will generally assume the form of an S - curve. Pictorially this is shown below: 



The development of land might he described in five stages designated "A" 
Lhrough **E" on the S - curve: 

A. Agricultural - undeveloped in terms of potential population capacity. 
During this stage there is a net out-migration typical of most rural 
areas today. 

B. Initial transition from rural to urban/suburban accompanied bv a shift 
from out-migration to in-migration. 

C. Maximum rate of development. During this stage in-migration greatly 
exceeds out-migrat ion. 

D. Reduced rate of growth. As the area approaches maturity the rate of net 
in-migration begins to decline. 

E. Maximum development. The available land is essentially fully utilized. 
During this stage, there is a gradual shift from in-migration to out~ 
migration. 

For Johnson County, population projections were made by age and sex for each 
of 33 subareas within Johnson County in addition to projections for the County as a 
whole. Thest 33 subareas were combined into the five groups described above on the 
basis of net migration for 1960-1970. The areas are illustrated on the following 
page. Due to inclusion of the Sunflower Ordinance Plant in Area C and other factors 
which have a cyclical or less well defined affect on its population characteristics, 
this area was subdivided into C and C ' . Further analysis of C ' is anticipated. 
The extent of development for these six areas is widely variant. For the County as 
a whole, the population in 1970 had grown to 10 to 20 percent of the County's ultimate 
capaci ty . 

Selected demographic data pertaining to the Johnson County subareas are 
presented on pages 14-18. 




Net Migration 



/ 
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DEATH RATES 
1973 JOHNSON COUNTY 
CDeaths/lOOO Population) 



GeoRraphlc Area Death Rate 


A 


6.6 


B 


5.2 


C 


3.^ 


D 


6.5 


E 


6.8 


County 


5.2 


MEDIAN AGE 




1970 JOHNSON COUNTY 




(In Years) 




Geoj^raphlc Area 


Age 


A 


24.5 


B 




C 


25.8 


n 


9Q 7 


E 


29.6 


County 


27 0 


MEAN FAMILY INCOME 




1969 JOHNSON COUNTY 




Geographic Area 


Income 


A 


$10,107 


B 


11,932 


C 


16,629 


D 


16,290 


E 


17,601 


County 


$15,762 
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WIDOWED OR DIVORCED POPULATION 

1970 JOHNSON COUNTY 
(Percent of Total Populatlc^i) 



Geographic Area 


Percentage 


A 


5.7 


B 


5.7 


C 


3.5 


D 


6.2 


E 


5.7 


County 


5.1 



NON-WHITE POPULATION 
1970 JOHNSON COUNTY 
(Percent of Total Population) 



Geographic Area 


Percentage 


A 


1.4 


B 


1.8 ' 


C 


0.8 


D 


0.5 


E 


0.5 


County 


0.8 
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DATA FOR GEOGRAPHIC AREA C ' 



Median Age in Years, 1970 


22.2 


Mean Family Income, 1969 


$9,902 






(Deaths per 1000 Population) 




Non-white Popu.'^.lon, 1970 


0.42 


(Percent of Total Population) 




Widowed or Divorced, 1970 


5.72 


Crude Birth Rate 




(Births per 1000 Population) 




1970 


17.3 


1980 


19.9 


1990 


19.4 


2000 


18.6 


Population, Aged 65 aad Over 




1970 


293 


1980 


481 


1990 


876 


2000 


1684 



Note: Sunflower is located within this geographic 
area. Further study in this rapidly changing area 
is anticipated in order to consider effects on 
population such as the level of emplo3rment at 
Sunflower. 
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APPENDIX G. 
Answers to Selected Seminar Problems 
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COHORT SURVIVAL PROBLEM 



PIRATE COUNTY SCHOOL ENROLLMENT 
Grade 5-12, 1970-73 



Grade ^1970 1971 1972 1973 



5 


4500 


3500 


3000 


2900 


6 


5200 


450r 


3500 


3000 


7 


5400 


5300 


4500 


3600 


8 


5100 


5400 


5300 


4600 


9 


5900 


5200 


5300 


5200 


10 


6000 


^900 


5500 


5200 


11 


5500 


5400 


5200 


5300 


12 


4800 


5000 


5200 


5000 



PIRATE COUNTY COMMUNITY COLLEGE ENROLLMENT 
1970-73 



Grade 


1970 


1971 


1972 


1973 


College Freshman 


1500 


2000 


2500 


3000 


College Sophomore 


1000 


1200 


1500 


2000 




SURVIVAL 


RATES 







Grada 1970-71 1971-72 1972-73 Average Alternate Caae 





1. ocoo 


1 , QOOO 


A oooc 




1.1000 


5-6 






6-7 




/. oocc 


l ox% ic 


/. CIS'^ 


1.0159 


7-8 


/ , 0 coo 








1.0074 


8-9 






/ * 


. ^ 


.9941 


9-10 


/. QOOO 




. 1 r 


/. O /J*) 


1.0129 


10-11 










.9150 


11-12 










.9445 


12-College Freshman 








. -7 ^99 


.4979 


College Freshman- Sophomore 




. is- CO 






.8300 
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PROJECTED ENROLLMENTS USING AVER/.GE SURVIVAL RATES 

1974-1982 



Grade 


197A 


1975 


1976 19/7 1978 1979 1980 


1981 


1982 


6 


o 




A 


A 


A 


A 


A 


A 


A 


7 






A 


A 


A 


A 


A 


A 


A 


8 








A 


A 


A 


A 


A 


A 


9 




3 6ot 






A 


A 


t 


A 


A 


10 












A 




A 


A 


11 








.3 3yJ 








A 


A 


12 


*r<^> ^ 














A 


A 


College Freshoan 












/ 6- 'TO 


/ 3 50 




A 


College Sophomore 


3L '^SrO 












/ J3/ 




/C 



*CannoC b« obcalneu from data provided. 



PROJECTED EiraOLLMENTS USING SAMPLE CASE SURVIVAL RATES 

1974-1982 



Grade 1974 1975 1976 1977 1978 1979 1980 1981 1982 



6 


3 /*>o 


A 


A 


A 


A 


A 


A 


A 


A 


7 




3-1 1 


A 


A 


A 


A 


A 


A 


A 


8 


3 c.^': 


3 on\ 




A 


A 


A 


A 


A 


A 


9 










A 


A 


A 


A 


* 


10 










3.5 


A 


A 


A 


A 


11 


<4nst 


M% 




3 






A 


A 


A 


12 
















A 


A 


College Freshnan 














/ 33o 




A 


College Scphonore 






^04 8 






/^^"^ 


/3 06^ 


/ / ov 


//7-y 



*CannoC be obtained from data provided. 



ERIC 



BIRTH DATA BY AGE OF MOTHER FOR 1960 AND 1970 
PIRATE COUNTY 



Ase of Mother 




1960 




1970 


Births 


Fertllltv Rates* 


Births 


Fertllltv Rates* 


10-14 


2 




5 




15-19 


183 




497 




20-24 


516 




1634 




25-29 


909 


( 6> / ' ^ S'X 


1961 




30-34 


548 




726 


^ & , ^ 7 .2 


35-39 


198 




232 


-2 3 r / 1 ^ 


40-44 


49 




76 




45-49 


1 




3 


. ^9 3 


Total 


4320 




5134 





* Per 1000 women of that age group* 



CRUDE BIRTH AND D£ATH RATES AND FERTILITY RATES 
FOR WOMEN AGES 15-44 FOR 1970 



Subarea 


Births 


Crude Birth 
Rate 


Deaths 


Death Rate 


Women Ages 
15-44 


Fertility 
Rate* 


A 


143 




52 








B 


960 




273 




1 i 'I'ii' 


8 0. o 3 


C 


1927 




361 


3, 37 




7 3. '^S- 


D 


95A 


/t. ^s- 


356 








E 


1150 




451 






IS-. 0^ 


County 


5134 


11. 1 1 


1493 




6 77;'? 


15-, S- J 



* Per 1,000 women, ages 15-44. 
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POPULATION AND DEATH DATA FOR PIRATE COUNTY 

1960 



26 GrouD 




Males 






Females 




Pomil A on 








l^tSO U LJ D 




nrle'T 1 


1966 


45 




1 8 so 


33 




1-4 


8949 


5 




9275 


5 




5-9 


12505 


7 




12413 


5 




10-14 


10737 


5 




9042 


3 


, 3 3 


15-19 


5443 


3 


9 — ' — ' 


4977 


1 

X 




20-24 


3057 


3 




3390 


1 

X 




25-29 


4403 


0 




5616 


1 

J- 


, / » 


30-34 


6Q0Q 

U 7 V 7 


5 




7Q24 




, (d 3 


3S-39 


8824 


Q 


i ^ ^ 


8636 


7 


. 


40-44 


6997 

U 7 7 r 


23 




7112 


19 






/ O 


91 




J / 7*t 


1 A 




S0-S4 


4^28 


47 


1 0* 33 


AOQO 


25 


6. 








/ c^/ 3 2 




20 




60-64 


2091 


47 




25Q4 


31 


II, 


65-69 


1666 


49 


tS"?. / 


1939 

X* 7 «J 7 


34 




70-74 


1051 


70 


6 6' 6» ^ 


1628 


60 


-ti / S? 


75-79 


694 


61 




1042 


56 




80-84 


309 


46 




602 


60 




85 + 


188 


44 




336 


66 




Total 


88,900 


526 




91,100 


446 


V. "7 0 



* Per thousand persons. 
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POPULATION 


AMD DEATH DATA 
1960 


FOR SUB/iREA A 










Males 






Females 






& opuxo k jLon 






T^ftmi 1 o t**l rtn 
IT op m.cl L.X Ull 


vtza L.IIO 








.3 




X JX 


2 

X 








n 


o o 


*t07 




OO 




A72 

*T / X 


X 




A20 






10-J.4 


376 


0 


o o 


370 


0 


, 


IS- 19 

x^ 


765 


1 




j*tx 


0 


. C 0 






1 

X 


ft ' 


'^05 


0 


,co 


2S-29 

x^ x^ 


AOS 






JV/*t 


0 


r ^^^^ 




•t x^ 


n 


, oo 


299 

x^ 


0 


. OO 




Jx3 


1 

X 




X 


n 


f ^ 




O AO 


1 

1 




lo / 


X 






1 A7 


X 


ip * 0 ^ 


1 16 
XJD 


n 








1 




1 OA 


X 


0 • ^ 






1 


"7. 1 1 

f 4 ' ' 


xUj 


X 


7 1 




oo 






OA 


X 


1 O, ("^1 




1 riQ 


J 


oC ft ' o 


Tin 


X 






/ X 


A 




Qfi 

jfO 


1 


3 o. <^ 1 


7S-7Q 


so 


D 


/ O 1, 6 


71 






80-84 


36 


5 




49 


5 


1 o^. o V 


85 + 


21 


4 




30 


6 




Total 


5.100 


35 




3,900 


27 





* Per thousaad persons. 
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POPULATION 


AND DEATH DATA 
1960 


FOR SUB AREA B 










Males 






Females 




Age Group 


Population 


Deaths 


Death Rate* 


Population 


Deaths 


Death Rate* 


Under 1 


407 


9 




425 


8 


/y, 8.2 


1-4 


1519 


1 




1602 


1 




5-9 


1756 


1 




1551 


1 




10-14 


1402 


i 




1373 


0 


, c o 


15-19 


947 


0 




1058 


0 


, oc> 


20-24 


862 


1 


1 1 / 


952 


0 


, oo 


25-29 


975 


0 


1 0 o 


1064 


1 


, 


30-34 


1011 


1 




1053 


1 




35-39 


1002 


1 


l.oo 


913 


1 


/. 


40-44 


763 


2 




730 


2 




45-49 


643 


2 




657 


2 




50-54 


600 


7 


; /, <i. "7 


597 


3 


. -3 


55-59 


452 


6 


/i, J7 


494 


3 


/ _ — n 


60-64 


373 


9 




444 


6 




65-69 


361 


11 


3 o,-V7 


430 


8 




70-74 


234 


15 




380 


14 


3 (04 


75-79 


200 


17 




277 


15 


S*i, IS 


80-84 


123 


19 




190 


19 


loo. oo 


85 + 


70 


16 




110 


21 




Total 


13,700 


119 




14,300 


106 





* Per thousand persons. 
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POPULATION 


AND DEATH DATA 
1960 


FOR SU'^AREA C 










Males 






Females 




Age Group 


Population 


? jaths 


Death Rate* 


Population 


Deaths 


Death Rate* 


Under 1 


412 


10 




372 


7 


/ <?. ? J 


1-4 


1953 


1 




1922 


1 




5-9 


2287 


1 


.^^ 


2253 


1 


.-vv 


10-14 


1641 


1 


.(ct 


1486 


1 




15-19 


506 


0 




599 


0 


. OO 


20-24 


221 


0 


,oo 


523 


0 


. o o 


25-29 


901 


0 


, o o 


1192 


0 


, OO 


30-34 


1605 


1 




1823 


1 




35-39 


1916 


2 




1662 


1 


. 60 


40-44 


1045 


3 


^- v? 


824 


2 




45-49 


594 


3 


S, OS' 


522 


2 


3, S3 


50-54 


405 


4 




320 


2 




55-59 


240 


3 




214 


1 


'Q. 67 


60-64 


154 


3 


11-^8 


196 


2 




65-69 


90 


2 




128 


2 




70-74 


67 


5 


7V,<J' 3 


89 


4 


-VV. 


75-79 


37 


3 


^ /. OZ 


34 


2 




80-84 


15 


2 


J S3. 33 


26 


2 




85 + 


11 


3 


^7o:?. 73 


15 


3 




Total 


14,100 


47 


3' 33 


14,200 


34 


Jl. 51 



* Per thousand persons. 



ERIC 







POPULATION 


AND DEATH DATA 
1960 


FOR SUBAREA D 










Males 






Females 




Age Group 


Population 


Deaths 


Death Rate* 


Population 


Deaths 


Death Rate* 


Under 1 


280 


7 




355 


6 




1-4 


1847 


1 




1789 


1 


, SL 


5-9 


2508 


1 




2573 


1 




10-14 


2243 


1 




1847 


1 




15-19 


1245 


1 


, "go 


1278 


1 


. 7? 


20-24 


660 


1 




784 


0 


, oc 


25-29 


1091 






1221 


0 


,oo 


30-34 


1231 


1 




1534 


1 




35-39 


1510 


1 


, co> 


1699 


2 




40-44 


1584 






1922 


5 


a. GO 


45-49 


1600 


5 




1732 


4 


J?. .3/ 


50-54 


1518 


15 




1485 


9 




55-59 


1147 


14 




1081 


U 


n- 


60-64 


751 


16 


c2/. 3 o 


949 


11 




65-69 


627 


19 


3o.ia 


619 


11 


in. 11 


70-74 


421 


28 




421 


15 


3 5". 6 3 


75-79 


214 


19 




289 


12 




80-84 


74 


11 




140 


14 


/ CO' oo 


85 + 


49 


12 




82 


16 


I'^s-. /a 


Total 


20,600 


159 


1. 7a 


21,800 


118 





* Per thousand persons. 



ERIC 



POPULATION AND DEATH DATA FOR SUBAREA E 
1960 



iige uroup 




Males 






Females 




ropuiatlou 


Deaths 


Death Rate* 


Population 


Deaths 


Death Rate* 




/J/ 


16 




56/ 


lU 




1 — A 

J.— 4 


314/ 


2 


. W 7 


3473 


2 






C A O O 

54o2 


3 




5616 


2 




Xlr-X»» 


eft "7 C 

50/5 


2 


, 3") 


Oft ^ ^ 

3966 


1 




1 C 1 o 

15—19 


19 oO 


1 




1700 


0 






615 


ft 
0 




o2o 


1 






1 ft O 1 

1031 


0 




1 o o c 

lo35 


ft 
0 


oc 




O^A O 

2643 


2 




O O 1 c 

3215 


2 






A ft"? 1 

40/1 


4 




/ 1 o^ 

4126 


3 






3356 


11 




/ / ft 
3449 


9 




/ C /ft 

45-49 


2692 


10 


3. 7 ' 


2747 


6 


o / if 


50-5A 


1868 


20 


10.1 1 


1564 


10 


/ 


55-59 


ft C ft 

959 


1 o 

12 


J Si,^ I 


ft / o 

94o 


1 




60-54 


"7 O C 

725 


17 




ft 1 1 
911 


11 


i o1 


65-69 


479 


14 


<2 o2 ^ 


652 


11 




/Lr-/4 


O C D 

25 o 


lo 


6 ^- / / 


£ Aft 

640 


OA 

24 


3 7. ^^To 


75-79 


184 


16 




369 


22 




80-84 


61 


9 




197 


20 


JOI.S3. 


85 + 


37 


9 




99 


20 




Total 


35,400 


166 




36,900 


161 





* Per thousand persons^. 



ERIC 







POPULATION 


AND DEATH DATA 


FOR PIRATE COUNTY 

A wA% X X X\f>X U \J\J WVt X X 










Males 






Females 




Age Group 


Population 


Deaths 


Death Rate* 


Population 


Deaths 


Death Rate* 


Under 1 


2634 


48 




2500 


27 


/ go 


1-4 


11026 


6 




10410 


5 




5-9 


17245 


10 




16414 


4 




10-14 


17386 


4 




17041 


5 




15-19 


13838 


26 




13589 


4 




20-24 


8024 


5 




10728 


9 


. 


25-29 


10702 


18 




12099 


5 




30-34 


10075 


10 




10526 * 


5 




35-39 


9539 


11 


1,15- 


10038 


8 




40-44 


10122 


23 




10739 


21 


1. 'nL> 


45-49 


10367 


34 


3, «2S' 


10228 


29 




50-54 


7966 


59 




8070 


43 


S> 33 


55-59 


6060 


56 




6155 


35 




60-64 


4523 


82 




4791 


53 


1 l,ou 


65-69 


2849 


117 


^ i.ol 


3349 


59 


11. 


70-74 


1929 


88 


</^,^^ 


2739 


79 




75-79 


1213 


75 




1831 


89 




80-84 


569 


54 




1298 


91 




85 + 


433 


62 




955 


134 


Ho,3\ 


Total 


146,500 


788 




153,500 


705 





* Per thousand persons. 



ERIC 



POPULATION AiTO DEATH DATA FOR SUBAREA A 
1970 



Age Group 




Males 






Females 




.^Population 


Deaths 


Death Rate* 


Population 


Deaths 


Death Rate* 


Under 1 


73 


1 


f 3>. ? o 


60 


1 


1 Ls , Ca ' 


1-4 


365 


0 


, O 0 


355 


0 


, O 0 


5-9 


521 


0 


, OO 


448 


0 


. c o 


10-14 


520 


0 


, OO 


490 


0 


, OO 


15-19 


389 


1 




382 


0 


, o o 


20-24 


368 


0 


, c o 


352 


0 


, o o 


25-29 


294 


1 


3. HO 


307 


0 


, 0 o 


30-34 


277 


0 


,oo 


266 


0 


, o ^ 


35-39 


233 


0 


/ o o 


225 


0 


D 


40-44 


245 


1 


0? 


237 


0 


n n 


45-49 


236 


1 




240 


1 


M t J 


50-54 


183 


1 




189 


1 




55-59 


168 


2 




136 


1 




60-64 


123 


2 




138 


1 




65-69 


114 


5 


</ 3 ' 0 Cp 


118 


2 




70-74 


77 


4 


^ /. " » 


96 


3 


3 ^ 


75-79 


62 


4 




73 


4 




80-84 


29 


3 




51 


4 




85 + 


23 


3 




37 


5 


/35-./V 


Total 


4.300 


29 


U. 77 


4,200 


23 


5-. vs- 



* Per thousand persons. 



ERIC 



POPULATION AND DEATH DATA FOR SUBAREA B 
1970 



Age Group 




Males 






Females 




Population 


Deaths 


Daatn Rate^ 


ropuxauion 


A 0 ^ n a 




Unoer 1 


h92 


9 




AAA 






1-4 


2129 


1 


if' 


20D1 


1 
X 






Jl/9 


2 


, 6 3 


Zc3^0 


1 

X 


. 33- 


10-14 


JU5^ 


i 
1 


, 3 3 




1 

X 


. 33 


1 C 1 O 

15—19 


ZDXD 








1 


. 58 


20-24 


19 Jo 


1 






0 




25-29 


'>ft O 1 

2021 


3 




ZU9/ 


1 
X 




30-34 


1902 


2 






1 
X 




O C Oft 

35-39 


1506 


2 


33 




1 

X 




40-44 


1 C A A 

1599 


4 










45-49 


1 /. cn 
lf^5U 


e 
3 




X JO/ 


A 
t 




50-54 


1 1 1 c 

1115 


o 
o 


ft' * 


XU7D 


6 




55-59 


o95 


a 
o 








^-.^ 1 


60-64 


741 


13 




/ JX 


Q 




65-69 


4o4 


20 


7 f ' 




xu 




70-74 


32o 




W<r 9 5 


HO J 


XH 




75-79 


248 


15 




419 


20 




80-84 


116 


11 




297 


21 




85 + 


89 


13 


0-7 


217 


30 


/ 3 ^, a 5^ 


Total 


25,900 


138 




26,600 


135 





* Per thousand persons. 



ERIC 



POPULATION AND DEATH DATA FOR SUBAREA C 
1970 



^ Males Females 

Age Group Population Deaths Death Rate* Population Deaths Death Rate* 



Under 1 


988 


18 


/ ?.c3 5 


938 


10 


/O.GC: 


1-4 


4145 


2 




3903 


2 


1 SI 


5-9 


6890 


4 




6518 


1 


, 1 5- 


10-14 


6724 


1 




6638 


2 


1 30 


15-19 


4846 


9 


t O'/ 


4653 


1 


r oi / 


20-24 


2329 


2 




3479 


3 


, Is (c 


25-29 


4182, 


7 


/ / 

\ % u? f 


4932 


2 


i ^ 1 


30-34 


3937 


4 




4286 


2 


. ^7 


35-39 


4124 


5 




4203 


3 


/ 11 


40-44 


4373 


9 




4504 


9 




45-49 


3719 


12 




3305 


9 


^. 7oL 


50-54 


2854 


21 


// 3 


2607 


14 


3-7 


55-59 


1542 


14 


7, C? o 


1326 


8 




60-64 


930 


17 




915 


10 


1 O, 1 ^ 


65-69 


503 


21 




630 


11 




70-74 


346 


16 




517 


15 




75-79 


203 - 


13 




375 


18 




80-84 


95 


9 




271 


19 


70 - / / 


85 + 


70 


10 


/ VJ,8i^ 


200 


28 




Total 


52,800 


194 




54,200 


167 


3/ og- 



* Par thousand perscas. 



ERIC 



POPULATION AND DEATH DATA FOR SUB AREA D 
1970 



Males Females 

Age Group Topulatlon Deaths Death Rate* Population Deaths Death Rate* 



Under 1 


489 


9 




465 


5 


/ o , 75- 


1-4 


1775 


1 




1671 






5-9 


2747 


2 


. 1 •=> 


2670 




, 3'7 


10-14 


3092 


1 




3017 




, ^ "3 


15-19 


2707 


5 


/, s-jt 


2712 




. 3 7 


20-24 


1755 


1 




2340 






25-29 


1787 


3 




1980 






30-34 


1683 


2 


/, ii 


1727 






35-39 


1632 


2 


y, o2 3 


1850 




/. 


40-44 


1733 


4 


^ a 1 


1974 






45-49 


2244 


7 


3. / ^ 


2376 






50-54 


1724 


13 




1872 


10 


jS", 3 


55-59 


1530 


14 




1602 


9 




60-64 


1155 


21 


1 0 > 1 o 


1304 


15 


/ / ' ^"o 


C5-69 


782 


32 




869 


15 


/ 7, 6> 


70-74 


527 


24 




708 


20 




75-79 


294 


18 




434 


21 




80-84 


137 


13 




303 


21 


6'), 3 / 


85 + 


107 


15 




226 


32 


IH 1' 


Total 


27,900 


187 


70 


30,100 


169 





* Per thousand persons. 



ERIC 



POPULATION AND DEATH DATA FOR SUBAREA E 
1970 



Age Group 




Males 






Females 




Population 


Deaths 


Death Rate* 


Population 


Deaths 


Death Rate' 


Under 1 


590 


11 




560 


6 


/C,7/ 


1-4 


2614 


2 


. 7 7 


2429 


1 


, ^/ 


5-9 


3908 


2 




3930 


1 


, J5' 


10-14 


3996 


1 




3845 


1 


, a6 


15-19 


3280 


6 


/. ^3 


3193 


1 


/ 3/ 


20-24 


1636 


1 


, 6 ) 


2257 


2 




25-29 


2418 


4 


/, 


2783 


1 




30-34 


2276 


2 


, 


2420 


1 




35-39 


2044 


2 


.^^ 


2252 


2 




40-44 


2172 


5 


J?, 30 


2409 


5 




45-49 


2718 


9 


3, 3 / 


2920 


8 




50-54 


2090 


16 


7, 6>(^ 


2306 


12 


3'.^0 


55-59 


1925 


18 


^, 33- 


2131 


12 




60-64 


1574 


29 




1703 


1? 


/ 1, 1 L 


65-69 


966 


39 




1146 


21 




70-74 


651 


29 




935 


27 




75-79 


406 


25 


(p hSS 


530 


26 




80-84 


192 


18 


9 3, 73' 


376 


26 




85 + 


144 


21 




275 


39 




Total 


35,600 


240 




38,400 


211 





* Per tho?iaaad persons. 
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